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Highlights: (1) The main resources observed were:
telemonitoring, tele-connection and telerehabilitation.
(2) Telemedicine can be an effective tool in the care of
cardiac conditions. (3) The real impact on quality of life
in cardiac diseases is still uncertain. (4) Studies related to
aspects of quality of life are still needed.

Objective: to synthesize the scientific evidence on the effectiveness
of telemedicine-based interventions in improving health-related
quality of life and self-management of patients with heart
disease. Method: systematic review of effectiveness, following the
recommendations of the Joanna Briggs Institute and the reporting
guideline Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Checklist. The search was conducted in six databases:
Cochrane Library, Virtual Health Library, PubMed, CINAHL, Web
of Science Core Collection and Scopus, without period restriction,
in English, Portuguese or Spanish. The methodological quality and risk
of bias of the studies were assessed using the JBI critical appraisal
tool and the certainty of the evidence was classified using the
GRADE tool. Results: of the 44 randomized clinical trials included,
the main interventions analyzed were telemonitoring, telephone
contact and telerehabilitation. Out of the studies evaluated, 88.63%
demonstrated an improvement in health-related quality of life,
with 45.45% of these showing a statistically significant difference.
Conclusion: telemedicine shows promise as a valuable tool for the
care and self-management of individuals with cardiac conditions.
However, further studies are needed to confirm its effectiveness and
impact on health outcomes.

Descriptors: Telemedicine; Heart Diseases; Self-Management; Quality
of Life; Telerehabilitation; Self Care.
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Introduction

Chronic non-communicable diseases (NCDs)
represent a significant portion of the causes of death
worldwide, accounting for approximately 74% of
deaths globally®. Among them, cardiovascular diseases
(CVDs) are an alarming factor, having been responsible
for approximately two million deaths in the Americas
in 2019®,

In this scenario, addressing the challenge of CVDs
has become a priority, especially due to the continuous
aging of the world’s population and the multifactorial
complexity that characterizes these diseases®.
In addition, NCDs, especially heart disease, are becoming
a growing marker of global inequalities, being highly
prevalent in developing countries®,

Heart diseases are pathological conditions involving
the heart, in terms of its structure and function®.
The development, progression and worsening of these
conditions are directly related to risk factors, which
can be classified as potentially modifiable, such as
controlling blood pressure, blood glucose and lipid profile,
or modifiable, such as smoking cessation, reducing
excessive alcohol consumption, combating obesity,
sedentary lifestyle, among others®. Thus, the use
of educational initiatives that seek to promote health
literacy is recommended, since these actions have the
potential to act on such risk factors, mitigating adverse
events and hospital readmissions, while at the same time
increasing the health-related quality of life (HRQoL) of
affected individuals™. In this context, it is observed that
populations at high risk of CVD have more unfavorable
HRQoL results®. Thus, this variable emerges as a crucial
indicator, being a strong predictor of both mortality
and hospitalization for heart failure (HF), regardless of
the severity of symptoms or ejection fraction®. Thus,
in order to address this reality, telemedicine emerges as
a promising strategy to reduce mortality in individuals
with heart problems and promote HRQoL and self-care®.
Furthermore, as shown in a systematic review on the
effectiveness, acceptability and costs of telemedicine
carried out in 2015, when considering strategies to
improve risk factors, there was an improvement in
HRQoL, a decrease in levels of glycated hemoglobin,
low-density lipoproteins and blood pressure in individuals
with NCDs1,

It is undeniable that during the coronavirus
pandemic there was widespread adoption of this
remote care format as an alternative to in-person
consultations, in response to restrictions on direct
contact, demonstrating the system'’s ability to adapt to
emerging challenges®b,

Telemedicine is defined as the provision of
health services remotely®?), i.e., the patient and the
provider are separated by distance, mediated by a
technological tool®*3. There are several resources in this
type of health care, such as consultations with health
professionals (teleconsultation, hotlines and support
lines), telemonitoring, telerehabilitation, storage and
forwarding of health data (such as images, notes and
videos) to care providers and teleconsultation between
health professionals who provide care, communicating
in search of other opinions for case management®3-14,

In view of this, telemedicine plays an essential role
in global health care, being able to structure therapeutic
initiatives that encompass educational objectives,
accurate diagnoses and continuous monitoring5-16),
Furthermore, by overcoming geographic limitations®®,
it has the potential to increase access to care, reduce
costs and improve overall health outcomes®, Thus,
there is concern among health professionals regarding
the ability of individuals to self-manage their own
conditions in this care format®.

Self-management is the “ability to manage
symptoms, treatment, physical and psychosocial
changes, and lifestyle changes that patients develop
when dealing with chronic diseases”*”, usually requiring
the support of a health professional®®. In this context,
it is believed that telemedicine has a positive impact on
supporting self-management, consequently improving
the HRQoL of patients with heart disease.

To date, previous systematic reviews that addressed
heart disease and telemedicine have not focused
specifically on self-management and changes in HRQoL
over time, addressing other outcomes such as mortality,
hospitalization, and others(°-23), Furthermore, studies
related to HRQoL perceived by patients have shown
divergent results(19-20.23-24) and, as shown in a systematic
review, studies using standardized measures to assess
HRQoL, self-care and satisfaction are needed®®,

In view of this, this review aimed to synthesize the
scientific evidence on the effectiveness of telemedicine-
based interventions in improving HRQoL and self-
management of patients with heart disease.

Method

This is a systematic review, conducted according to
the recommendations of the Joanna Briggs Institute (JBI):
Evidence Synthesis Groups®® and reported according to
the recommendations of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses PRISMA
Checklist?®), The protocol was previously published in
the Open Science Framework®” on January 22", 2021,
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under DOI number 10.17605/0SF.I0O/HQWGT. The search
was conducted in March 2023.

The research was guided by the acronym PICOS
(P - Population; I - Intervention; C - Comparison;
O - Outcomes; S -Study)®@®, with P (individuals aged
18 years or older with heart disease), I (telemedicine
resources that support self-management), C (usual
care, based on outpatient consultations), O (HRQoL) and
S (Randomized controlled clinical trials). Based on this
acronym, the following guiding question was developed:
How effective are telemedicine interventions based on
self-management compared to usual care on the HRQoL
of adult patients with heart disease?

Eligibility criteria

Randomized controlled trials (RCTs) that compared
usual care with the use of telemedicine in adult
patients (= 18 years) with heart disease, evaluating
the outcomes in HRQoL and self-management of these
individuals, were included. The exclusion criteria were:
RCTs that did not detail the methodology used and
articles that included other clinical conditions (e.g.,
cancer and diabetes).

Data sources

To select the articles, the search strategy was
implemented by the main researcher in the following
databases: Cochrane Library (Wiley), Virtual Health
Library (Portal BVS), Medical Literature Analysis and
Retrieval System Online (MEDLINE, PubMed), CINAHL
(EBSCOhost), Web of Science Core Collection and
Scopus (via Portal Periédicos CAPES website).

Search strategy

The search strategy was specific to each database
using two controlled vocabularies in health: Medical
Subject Headings (MeSH) and Health Sciences Descriptors
(DeCS). The descriptors used were: “Telemedicine”, “Heart
Diseases”, “Self-Management”, “Cardiac Rehabilitation”
and “Health Education”, appropriate for each database.
The complete search strategies can be found in the
Supplementary Material (https://doi.org/10.48331/
scielodata.MI2JBD).

Data selection and extraction
Two independent reviewers selected the studies,

and a third reviewer resolved disagreements. First,
titles and abstracts related to the research question and

www.eerp.usp.br/rlae

study objective were identified, and those potentially
eligible were pre-selected. In the second stage,
two independent reviewers evaluated the full texts
of the pre-selected studies to confirm their eligibility.
The selection process was performed using the Rayyan
QCRI platform@®,

Data were extracted from the studies included
in the review by two independent reviewers using a
predetermined data extraction form. The form included
the following axes: methodological details, intervention,
and results [the form can be found in the Supplementary
Material (https://doi.org/10.48331/scielodata.MI2IBD)].
Due to the complexity of the interventions, the selected
studies were categorized according to the population
studied and the intervention performed, considering
the resources used. The extracted data included
specific details about the participants, study methods,
interventions, and results significant for the purpose
of the review. Any disagreements that arose between
reviewers were resolved through discussion or with
a third reviewer. It was not necessary to contact the

authors of the articles for additional information.

Data synthesis

The findings were presented in narrative form.
The narrative synthesis included a detailed description
of the included studies, categorized according to the
study population, questionnaires used to measure
HRQoL, follow-up time and the telemedicine interventions
performed. Tables and figures were used to assist in the
presentation of the data.

Critical evaluation of studies

Two independent reviewers performed a critical
appraisal of all studies that met the inclusion criteria.
Any discrepancies between the reviewers were
resolved by consensus or by the intervention of a
third reviewer. The methodological quality of the
studies was assessed using the JBI critical appraisal
checklist for randomized controlled trials. This checklist
consists of 13 questions whose answers can be “yes”,

w ”ow

no”, “unclear” or “not applicable”?". All studies were
classified into five different domains, resulting in
classifications of low risk of bias, moderate risk of bias
or high risk of bias. The certainty of the evidence for
the HRQoL outcome was assessed using the Grading
of Recommendations Assessment, Development and

Evaluation (GRADE) instrument9,
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Results

The initial literature search identified a total of 2,341
studies from databases, in addition to four additional
studies found through manual searches of reference lists
of included articles. Of these, two studies were included
in the primary search to develop the search strategy,
while the other two were identified after analysis of the
study protocols found in the final search.

After removing duplicates and reviewing the titles
and abstracts, 80 studies were selected for full reading.

The reasons for exclusion at this stage were mainly related
to criteria such as population, intervention, comparison
or outcome. Details on the reasons for exclusion can be
found in the Supplementary Material (https://doi.org/
10.48331/scielodata.MI2]JBD).

Based on the full reading and analysis of the
methodological quality of the studies, considering the
eligibility criteria, the final sample was constituted,
which included 44 randomized clinical trials. Figure 1
presents the detailed flowchart of the selection process
of the studies included in this systematic review.

[ Identification of studies through databases ] [ Identification of studies by other methods ]
)
Records identified in the
z databas?s: 2341 Records removed prior to
& | |PubMed: 518 . Records identified: 04
= i screening: 858 - .
& BVS: 841 Primary research (n = 02)
£ | | Cochrane: 337 ; References (n =02 )
s CINAHL: 144 Dui)hcate records removed
= ; (n=858)
Web of Science: 296
Scopus: 205
—
)
A 4 A 4
Artlc_l es selgcted after Excluded articles . Not recovered articles
deleting duplicates (n = > Recovered articles (n = 04) >
g auwp (n= 1403) (=0
1483)
)
-E h 4 i
§ Articles selected for | Not recovered articles Articles selected for N rAe:(l]itl'::' (;Xflgf)e d after full
5] _ P o ~ t(n=
@ Recovery (n=80) (n=0) eligibility (n = 04) Comparison: (n = 01)
Articles excluded after full
Y reading: (n = 39)
Articles selected for _| Population: (n=11)
eligibility (n = 80) "| Intervention: (n = 14)
Comparison: (n=12)
h— l Outcome: (n=02)
)
g Studies included in the
g review (n = 44)
E Databases (n = 41)
= Registry (n=03)

Figure 1 - PRISMA flowchart(®)

The descriptive summary of the RCTs included in this
review is presented in following Figure 2.

The 44 RCTs included in this review involved a
total of 12,732 patients, of whom 6,233 were allocated
to the control group and 6,499 to the intervention
group. The research was conducted on four continents,

with 40.91% (n = 18) of the studies conducted in
Europe(32,34-3S,38-42,44,48,52,54,56»57,63»64,67,71), 36360/0 (n = 16)
in North America(37:43,46,51,53,59-60,62,65-66,68-70,72:74)  13,64%
(n = 6) in Oceania?3:3650:555861) and 9.09% (n = 4) in
AsiaG14547.49) The follow-up period ranged from one to
26 months, with an average follow-up of 8.4 months.
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This systematic review reveals that the scientific
literature on the subject is constantly expanding,
especially with the inclusion of studies of high
methodological quality. The first articles were
published in 2003374, and since then there has been
no reduction in the number of publications. On the
contrary, a significant increase in studies was observed,
especially after the advent of the pandemic, when the
results related to the use of telemedicine gained even
more relevance.

The articles that met the inclusion criteria were
subjected to a critical evaluation of their methodological
quality (n=44). The results ranged from 53.85% to
92.31% of congruence with the instrument used®?.
It is important to note that the main inconsistencies
were found in the blinding of the outcome evaluators,
the intervention applicators and the patients. Full details
of the evaluations can be found in the Supplementary
Material (https://doi.org/10.48331/scielodata.MI2]IBD).

Regarding the characteristics of the population of
the included studies, most patients were followed up
Wlth HF (68180/0, n= 30)(31,34,37»38,41,44»48,50»54,56,59»60,62,64-74),
acute coronary syndrome (ACS) (15.22%, n =
7)(32-33,36,40,58,61,63) or coronary artery disease (CAD)
(10.64%, n = 5)B540,425457) 1n four studies“0435471) the
intervention was aimed at a mixed population of patients
with different heart diseases.

With regard to the resources and interventions
adopted, the telemedicine modalities varied considerably,
with emphasis on hybrid interventions that employ multiple
tools to maximize treatment efficacy. Telemonitoring
was the most frequently used intervention, appearing in
31 studies (68.89% )(31-32:34-35,38-46,48-49,51-53,56-60,62-64,67-68,70,73-74)
In addition to telemonitoring, another intervention
that stood out as a widely used support
resource was the telephone call present in
23 articles (51.110/0)(34,36-37,39,41-42,45,47,51-52,57,60-62,65-73).
In most cases, they were used as complementary
support(34:39,41-42,45,47,51-52,57,60-62,67-68,70,73) - gssijsting in
communication and patient monitoring. In some
situations, however, they constituted the main form of
intervention(36-37,65-66,69.71-72) "highlighting their importance
in scenarios where other technologies may not
be available or feasible.

In addition to these interventions, telerehabilitation
was identified in 13 studies (28.88%)(32:3539:41-42,47,50,52,54-58)

Among the hybrid approaches, the combination of

telemonitoring and telerehabilitation stands out, present
in nine studies (20%)(32:3539,41-42,52,56-58)  This approach
offers real-time monitoring of vital signs and patient
progress, in addition to remote exercise prescription.
In turn, the use of short message services (SMS) alone is
less common, cited in only one article®®3, but frequently
combined with other interventions(36:43:47.54-55.62) dye
to its ability to send reminders, instructions and
ongoing motivations.

Of the 44 studies analyzed, the primary or
secondary outcomes included a pre- and post-
intervention comparison of HRQoL between the
intervention and control groups. In this sense,
a diversity was observed among the instruments used,
with 81.81% (n=36) of the studies opting to use a
Single questionnaire(31-33,36»42,44»49,S1»54,56-58,60-66,68-72,74),
while 11.36% (n=5) used two questionnaires(0.55:59,67,73)
and 6.81% (n=3) used three questionnaires(343543),
Among the scales used, the Short Form Health
Survey-36 (SF-36) was the most common,
being adopted in 17 (38.63%) of the clinical
tria|5(34,39,41-44,52,55-56,59-61,63-64,67,70,74), Whlle 12 (26660/0)
studies adopted the Minnesota Living With Heart
Failure Questionnaire (MLHFQ) scale(38:45-48,50,59,62,67-69,73)
Variations of the EuroQol questionnaire were used in ten
studies (24.44%)(32,:35-36,43,49-50,55,58,71-72)_

The GRADE assessment? revealed a serious risk of
bias, the heterogeneity in the reports of measurement of
effects prevented the performance of a pooled analysis.
Figure 3 presents the evidence profile, separating the
studies by questionnaires used and showing that the
certainty of the evidence varied from low to very low.

Regarding the HRQoL results, none of the
selected studies showed a worsening effect on the
HRQoL of the telemedicine-based IG throughout
the follow-up. Furthermore, 45.45% (n = 20) of
the studies had a positive, statistically significant
relationship with the HRQoL scores in the intervention
group(33-34,41,45,47-49,51,54-55,58,60-65,68-70)  However,
the comprehensive analysis of the studies revealed that
11.36% (n = 5) did not observe any impact on HRQoL
throughout the follow-up®6:38:40.66-67) Tn contrast, 43.18%
(n = 19) demonstrated positive improvements in HRQoL,
without reaching a statistically significant difference
between the groups(31-32,35,37,39,42-44,46,50,52-53,56-57,59,71-74)
Table 1 provides a detailed summary of the HRQoL results
of the evaluated studies.
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Table 1 - Summary of HRQoL results (n = 44). Sdo Paulo, Brazil, 2024

Difference
Stud Follow-up Instrument  Grou Initial Score Final Score value Change between
y (months) p Mean (SD*) Average (SD*) P Mean (SD*) groups
(p-value)
Choi CGt 38 5.45 (0.86) 5.34 (1.09) - -
¢ |(3’1) 3 MacNew 0.771
etal. IG* 38 5.62 (0.82) 5.62 (0.78) - -
: . CGt 28 70 (65-85) 80 (70-90) 0.008 -
Da"'tpf({gro' 10 EQ-5D-5LS >0.800
etal. IG* 31 75 (60-90) 88 (68-90) 0.064 -
T- -
co o gEmam
Chow, 1 SFL12 $51.20) PST: 0.045
etal.®® - 16 i PST: 47.6 (9.5) i ) MCS**: 0.204
MCS**: 48.9 (9.6)
CGt 319 59.3 (24.0) - - -
o 12 Kceart <0.01
etal. IG* 302 59.6 (23.0) - - -
CGt 147 0.815 (0.010) 0.848 (0.016) - -
Br‘:”“l’gsr)s' 12 EQ-5D-5L8 0.002
etal. IG* 153 0.814 (0.011) 0.851 (0.015) - -
: CGt 153 64 (22) - - - -
Maddl'fj;”’ 13 EQ-5D*
etal. IG* 153 62 (22) - - - -
i CGt 245 - - - }
Ct""l'r(‘f,; 3 Kceart 0.25
etal. IG* 246 - - - -
CGt 22 30.0 (13.5) - 0.58 1.7 (13.8)
Ct'aly(ﬁg) 6 MLHFQSs 05
etal. IG* 34 32.1(22.9) - 0.7 -1.0 (14.4)
. cGt 28 50.9 (8.8) 61.5(7.1) 0.01 -
BtatT'('st; 3 SFI-36 0.56
etal. IG* 28 53.1 (6.7) 62 (7) 0.01 -
CGt 147 2.48 (0.54) 2.57(0.51) - -
HeartQoL!ll <0.05
Lunde IG* 153 2.43 (0.59) 2.64 (0.51) - -
' 12
etal.to cGt 147 72 (14) 75 (12) . .
EQ-5D# <0.001
IG* 153 69 (18) 78 (16) - -
: ; CGt 425 88.8 (14.1) 88.9 (14.4) - -
P'Ot"’l":’jﬁz’ 14-26 SFI-36 0.008
etal. IG* 425 89.7 (12.6) 91.2 (12.8) - -
cGH 30 73.3 (15.1) 76.4 (16.4) - -
A""a(;z)et al. 3 SFI-36 cG™ 30 79.8 (16.1) 82.6 (15.8) . . 0.06
IG* 30 82.2 (13.3) 82.6 (13) - -
f- f-
oot 123 PS *.*47.6 (95) PS *.*50.1 (8.5) i i
MCS**: 48.9 (9.6) MCS**: 52.7 (7.5) pST: 0.37
SFI-36 MCS*: 0.74
- 115 ~ PS%496(86)  PST525(9.1) i i -0
MCS**: 50.8 (8.5) MCS**: 53.1 (8.6)
Caceres,
ot al.¢d 6 CGt 123 64.8 (25.2) 80.2 (20.9) - -
: AFEQT™M 0.09
IGH 15 66.3 (21) 79 (20.3) - -
CGt 123 0.85 (0.21) 0.91(0.13) - -
EQ-5D* 0.98
IG* 15 0.88 (0.16) 0.94 (0.14) - -
PST: 40.67 (10.2)
PST: 40.3 (9.2)
CcG 154\ 1cem 489 (11.4) MCS**: 46.65 NS
SFI-36 (12.1)
Cichosz, PST: 40.3 (9) PST: 40.58 (9.7)
12 " : 40. 1 40.58 (9. i
etal.®) 16 145 Mesw4r4 (10) MCS*: 50.01 (11.5) <005
CGt 154 62.5 (20.4) 63.56 (21.2) - -
Kceatt <0.01
IG* 145 64.7 (18.8) 66.31 (20.7) - -
CGt 19 32.2 (27.8) - - -
Mizukawa, 24 MLHFQss IGH 20 37.3 (22.7) - - - 0.564
et al.*®
1G#2 20 47.5 (26.8) - - -
continues...
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...continuation
Difference
Stud Follow-up Instrument  Grou n Initial Score Final Score value Change between
Y (months) P Mean (SD¥) Average (SD*) P Mean (SD¥) groups
(p-value)
- CGt 58 59.9 278 - -
Pekmezarts 3 MLHFQss 0.5
etal. IG 46 62.7 36.3 - -
Peng [eley 49 48.77 (12.21) 49.63 (12.39) - -
o 4 MLHFQSs 0.072
etal. IG* 49 49.43 (12.25) 42.32 (8.83) - -
[eley 150 23.0 (32.5) 265 - -
W:f;“f:“ 12 MLHFQS$  IG" 150 240 (31.0) 28.3 - - 0.003
1G# 150 23.0 (27.8) 255 - -
[eley 92 713 69.9 - -
Guo, 3 EQ-5D-Yf <0.05
et al.4?
IG* 13 86.5 87.2 - -
cGt 29 47 (19) 33 (21) - -
Ht""j’”(?o; 6 MLHFQss -
etal. IG* 24 41 (22) 34 (23) - -
cGt 765 58.6 (24.9) 68.5 (26.4) 0.11 -
Jayaran 6 Kceart 0.01
etal. [e5; 756 60.7 (24.1) 72.3 (24.4) 0.01 -
, ' CGt 34 73.6 (25.6) 67.4 (25.9) NS** -
Flotowez: 2 SFI-36 0.0001
etal. IG* 77 79.0 (31.3) 70.8 (30.3) 0.001 -
cGt 193 36.9 (14.6) 54.2 - -
Bekeman 12 kceQrt 0.97
etal. IG* 199 37.9 (13.3) 53.6 - -
' CcGt 70 2.31(0.59) 2.32(0.58) 0.21 -
Fredele 6 HeartQoL !l 0.01
etal. IG* 70 2.27 (0.63) 2.53 (0.44) 0.01 -
- T- -
cot 86 PS®: 519 (5.8) PSY: 51.9() i i
MCS*: 51,53 (8.4) MCS**: 54(-) PST: 0.2
SFI-36 MCS*: 0.61
Maddison - 85 PST: 51.6 (5.9) PST: 52.9(-) i i -0.
ot al 69 6 MCS**: 52.87 (6.94) MCS**: 54.6(-)
[eley 86 0.8 (0.1) 0.83(-) - -
EQ-5D* 0.23
IG* 85 0.8 (0.1) 0.86(-) - -
- : [eley 75 81.6 (27.3) 62.2 (26.4) - -
Moo 2
: IG* 77 79.3 (25.6) 70.5 (25.4) - -
[eley 26 5.2 (0.8) 5.8 (0.7) - -
fra‘lﬂ;) 3 MacNew 0.498
etal. IG* 29 5.7 (0.7) 6.1(0.5) - -
: [eley 60 0.83(0.8-0.9)  0.82(0.7-0.9) 0.7 -
Vatmfl"f;';" 15 EQ-5D# 0.01
etal. IG* 60 0.84 (0.8-0.9)  0.92 (0.9-1.0) <0.001 -
[eley 102 37 (27) 18 (21) - -
MLHFQss NS***
IG* 104 42 (23) 24 (24) - -
Blum
. 12 N PST: 35 (11) PST: 38 (11) ) )
etal® ce 102 Mcs™49(13)  MCS*™ 55 (9)
SFI-36 -
- -
Gt 104 PS: 37 (90) PST: 38 (10) i i
MCS*:49 (12)  MCS**: 52 (11)
cGt 55 4461 (23.3) 49.05 (19.59) - -
etca‘:'('w) 12 SFI-36 IG#! 61 45.93 (19.47) 55.63 (27.51) - - 0.5341
1G# 58 44.73 (17.79) 40.17 (23.38) - -
CcGt 215 46.7 (9.6) 46.7 (11.1) - 0.3
Hawces: 6 SFI-36 0.73
: IG* 215 45.8 (10.1) 46.4 (11.5) - -
Seto cGt 50 47.8 (22.6) 47.3(23.4) 0.9 -
¢ 5 60 6 MLHFQ3 0.05
etal. IG# 50 50.3 (29.1) 41.4 (26.7) 0.02 -
continues...
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...continuation
Difference
Stud Follow-up Instrument  Grou n Initial Score Final Score value Change between
v (months) P Mean (SD*) Average (SD*¥) P Mean (SD*) groups
(p-value)
Blasco cer 101 . . .
| 12 SFI-36 NS***
et al.®®
IG* 102 - - -
cGt 356 51.7 (1.4) - 0.3
e 12 SFI-36 <0.05
: IG* 354 53.8 (1.4) - -
Baker cGt 303 64.8 (22.4) 64.1 (22.8) - 0.6
ot a6 1 HFSSH <0.001
: IG* 302 58.6 (22.2) 65.3 (22.4) - 6.7
CGt 238 - - -
Cgf;'?;;f’ 12 SFI-8 NS
’ IG* 220 - - -
CGt 113 - - -
e 9.6 MLHFQss NS**
et IG# 101 - - -
cGt 51 35.8 (21.5) 27.3 (21.6) - - NS***
S:th;"l’i;f 3 MLHFQs$
: IG* 51 39.5 (23.3) 27.4 (21.7) . -
cGt 49 60.6 (19.3) 56.6 (23.9) - -
W:tkaelf'(fg')‘" 12 MLHFQss IGH 52 58.4 (22.9) 41.5(26.9) - - 0.0002
1G2 47 60.2 (24.8) 54.0 (26.0) - -
CGt 125 - - -
oo 12 SFI-36 -
etal IG! 124 - - -
Lépez cGt 64 65 (17.6) 60.6 (17.8) - -
Cabezas, 12 EQ-5D# NS***
etal.im IGH 70 62.3 (17.3) 64 (15.4) - -
caGt 65 57.1 (16.7) 73.7 (17.4) - - .
EQ-5D#
Riogel IG* 69 60.4 (19.9) 73.4 (17.4) - - -
etal.’? 6
cGt 65 56.1 (16.7) 12.9(10.9) - -
MLHFQss
IG* 69 52.7 (19.6) 12.1 (12.3) - -
Benatar CGt 108 77.17 (8.52) 57.72 (16.24) 0.47 -
etalm 3 MLHFQs <0.01
: IG* 108 77.92 (10.3) 51.64 (17.36) 0.98 -
Barnason CGt 17 69.1 - -
: 3 SFI-36 -
etal.’™
IG* 18 78.3 - -

*SD = Standard Deviation; 'CG = Control group; “IG = Intervention group; SEQ-5D-5L = EuroQol-5 dimension-5 levels; IISF = Short form health survey;
IPS = Summary of the physical component of 36-Item Short Form Survey; **MCS = Summary of the mental component of 36-Item Short Form Survey;
""KCCQ = Kansas City Cardiomyopathy Questionnaire; **EQ-5D = EuroQol-5 dimension; $SMLHFQ = Minnesota Living With Heart Failure Questionnaire;
llIHeartQolL = Health-related quality of life questionnaire; "TAFEQT = Atrial Fibrillation Effect on Quality-of-life; ***NS = Not significant; ""*EQ-5D-Y= EuroQol-5

dimension young; ***HFSS =Heart Failure Symptom Scale

Discussion

Telemedicine interventions focused on self-
management demonstrated a positive relationship in
improving the HRQoL of patients with heart disease in
45.45% of the included studies(33-3441/45:47-49,51,54-55,58,60-65,68-70),
These interventions were mostly applied to individuals
Wlth HF(31,34,37-38,41,44-48,50-54,56,59-60,62,64-74), ACS(32-33,36,40,58,61,63)
and CAD®G54042,5457)  Among the main resources used
were telemonitoring, telephone calls, telerehabilitation,
SMS and video consultationst-74),

The scientific literature on telemedicine has shown
steady growth since the first studies were published
in 2003, with a significant increase in research during
the COVID-19 pandemic®V. This systematic review
analyzed 44 randomized clinical trials, involving a total
of 12,732 patients. Despite a slight numerical disparity
between the control (6,233) and intervention (6,499)
groups, the distribution was considered balanced by
the authors of the included studies. The studies were
conducted mainly in Europe (40.91%) and North America
(36.36%), with significant participation also from Oceania

www.eerp.usp.br/rlae
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(13.64%) and Asia (9.09%). This geographic distribution
highlights the broad acceptance and application of
telemedicine technologies in diverse cultural and
infrastructural contexts.

However, the expansion of telemedicine during the
pandemic has also highlighted weaknesses, inequalities,
and limitations in health systems that may have
previously been less noticeable?. Despite the positive
geographic dissemination across continents, geographic
gaps have been identified, especially in regions
such as Latin America and Africa. The shortage can
be attributed to the limited technological infrastructure
and lower investments in telemedicine research in these
locations®V), This highlights the need for multifaceted
approaches to address these challenges and ensure a
more comprehensive representation of telemedicine
research on a global scale.

The measurement and assessment of HRQoL are
challenges frequently faced in scientific research due to
the multidimensional nature and the diverse definitions
associated with this concept®. Thus, considering
this complexity, a variety of instruments have been
developed and have been used to assess HRQoL>),
Overall, in the present review, the use of 17 different
instruments was observed, with the predominance of a
single questionnaire(31-33,36-42,44-49,51-54,56-58,60-66,68-72,74) for the
assessment of the HRQoL outcome.

In this sense, the choice between using generic
and condition-specific instruments to measure this
variable has distinct advantages. Generic instruments
allow the comparison of HRQoL between different
health conditions, offering a broad and comparative
view in different clinical situations. On the other hand,
condition-specific measures focus directly on the
assessment of HRQoL related to the condition under
study, making them clinically more relevant instruments
for understanding the specific impact of the disease on
patients’ lives(7®,

In this way, the use of dual perspectives provides
more complete and complex interpretations in the
approach to HRQolL in health research, allowing a more
precise and informative analysis of the challenges faced
by patients in different life contexts(’®. Therefore, in this
review, only nine studies performed HRQoL analysis based
on two or three questionnaires(34-3543,50,55,59,67,73-74)

In the population studied, a predominance of
patients with HF was observed, representing 68.18% of
the total(31,3437-38,41,44-48,50-54,56,59-60,62,64-74)  HRQoL in these
patients was assessed using 10 questionnaires, including
six specific to this population: MLHFQ(3845-48,50,59,62,67-69,73)
KCCQ®4515337) MacNew®D, HeartQol, HFSS®%, 70-item
Quality of Life Index - Cardiac”®, and four generic

www.eerp.usp.br/rlae

questionnaires: SF_36(34,41,44,52,56,59»60,64, 66-67,70,74), SF_8(66),
WHO-5G%, and ED-5Q®%7-72, Considering the context
of HF, the use of the MLHFQ instrument is considered
positive, as shown in a previous systematic review,
which indicated it as the most suitable scale to measure
HRQoL in these individuals, with the KCCQ as a secondary
option”),

Regarding the impact on patients’ HRQoL, a significant
portion of the included studies (45.45%) showed positive
results, with statistical significance, in the intervention gr
Oup(33-34/41,45,47-49,51,54-55,58,60-65,68-70) - Approximately 11.36%
of the RCTs indicated no impact whatsoever(36:38:40,66-67),
while another 43.18% indicated improvements in HRQolL,
although without reaching a statistically significant
difference(31-3235,37,39,42-44,46,50,52-53,56-57,59,71-74) This diversity
of results highlights the complexity and multifaceted
nature of HRQoL as a health outcome, highlighting the
importance of considering contextual and intervention-
specific factors when assessing its impact on patients’
lives(7>-78), Furthermore, although telemedicine is
promising, its effectiveness varies due to methodological
differences, characteristics of the populations included,
and types of intervention. This finding is in line with a
meta-analysis on the effectiveness of telemedicine in the
management of NCDs, which indicated an improvement
in HRQoL in studies on cardiovascular diseases, although
without statistical significance®.

In this sense, another important point to be
highlighted is that the results of telemedicine interventions
can be compared to traditional in-person care, without
demonstrating inferiority. None of the included studies
identified deterioration in HRQoL among participants.
This suggests that the implementation of telemedicine
in the care of cardiovascular conditions does not have
adverse consequences on patients’ HRQoL and may even
generate benefits for other health outcomes, such as
repercussions on physical activity(32:34:39-42:47,52,54,57.61) "yse of
health resources (hospitalizations, days of hospitalization,
emergency room visits)#>627173) repercussions on mental
hea|th(38,46,53,63,73) and Self'care(31’38’48’60’62).

Regarding the interventions used in the studies, it was
observed that telemonitoring was the most comprehensive
resource. When used in isolation, it presented positive
repercussions on HRQoL in only 36.36% (4 of 11) of
the studies8-49.63-69) Similarly, RCTs that addressed only
telephone calls demonstrated positive repercussions on
HRQoL in only 33.33% (1 of 3)®Y, However, combined
interventions, such as the association of telemonitoring
with phone calls, video consultations or SMS, showed
statistically significant differences in 7 of 11 studies
(63.63%)G445,51,60,62,68,70) In the case of telerehabilitation,

which was always associated with another listed resource,
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a positive repercussion on HRQoL was observed in 38.46%
(5 of 13) of the RCTs(“#1/47,54-55,58)  These mixed results
were also reflected in a systematic review of 19 studies
on telemonitoring in heart failure, which identified
heterogeneity in the studies that measured HRQoL,
as well as questionable methodological quality and sample
limitations”®. Regarding telerehabilitation, there was
an improvement in HRQolL in eight studies, but without
superiority in relation to usual care(32:35:39,42,50,52,56-57),
which is corroborated by a systematic review comparing
telerehabilitation to center-based rehabilitation, which
demonstrated that this intervention is as effective in
improving HRQoL(?3),

In this sense, considering that cardiac telerehabilitation
seems acceptable to patients and comparable to usual
care, it may be an effective way to increase the reach and
adherence to rehabilitation®. However, future studies
are needed to explore how telerehabilitation can be
effectively integrated into health systems and how health
professionals can be trained and supported to provide this
type of care appropriately.

Regarding the follow-up period of the studies,
a significant variation was observed between the RCTs,
with periods ranging from one to 26 months, which
may contribute to the heterogeneity of the results.
Considering the positive and statistically significant impact
on HRQolL, 10 studies performed follow-up for up to six
months(47:49,51,54-55,58,61-62,65,68)  Eight RCTs followed patients
for 12 months(33-3448,60,63-64,69-70) "while one study performed
follow-up for 24 months> and another for 26 months®“®).

In a previous systematic review, it was observed
that the improvement in HRQoL appears to be more
evident in the short term in patients with CAD and in
patients with HF over three months®V. This suggests
the need for further studies on the relationship between
follow-up time, population, and telemedicine resources to
help identify the best care for each patient, considering
that the literature is still incipient in this regard.

Thus, the use of more robust and improved
methodologies, in addition to the standardization of
telemedicine intervention protocols for heart disease,
should be encouraged, since this will contribute to a more
solid understanding of the real benefits and obstacles of
the approach in the clinical context of these conditions.

Regarding the limitations of the selected studies,
a predominance of sampling issues was observed,
evidenced in the critical analysis of the studies.
Only one study reported blinding of participants(®3,
two studies mentioned the blinding of professionals
who performed the interventions®347), and 12 studies
indicated that the outcome evaluators were blinded to

the allocation of participants(32-33,36,40-41,47,50,52-55,64) " Ty

addition, other limitations were cited, such as sample
Size(31-32,37-40,43-45,58,60,62,67,69,74), fO”OW'Llp time(31,35,41,44,49,56)
and selection or recruitment bias(34-35/41,46-47,50-54,66-68,73)
often due to the predominance of a specific cardiovascular
disease, the majority presence of the male population or
even the place of recruitment.

As implications for practice, we have that the use
of telemedicine resources can be considered essential
support tools to provide comprehensive care to the
individual in intra- and extra-hospital environments,
mainly considering its benefits for various health
outcomes. However, robust studies are still needed
to better measure the effect of the telemedicine
strategy and its influence on health outcomes, such as
follow-up time, patient and professional satisfaction,
and equity of access, given that the interactions between
outcomes are complex and must consider different
contexts and populations.

Regarding the assessment of HRQoL, it is important
to emphasize the need for studies with multifaceted
approaches, considering the complexity of measuring this
variable, due to its multidimensional nature, in order to
ensure more accurate interpretations”>-7®, In addition,
the importance of deepening the relationships between
follow-up time, population, and telemedicine intervention
can also be mentioned.

Likewise, effective public policies and interventions
adapted to the needs of each community®, based
on standardized protocols, are extremely important,
since they have the potential to expand access to health,
overcoming geographical barriers in promoting care®®,

Among the limitations of this review, we highlight
the non-inclusion of gray literature, which could have
expanded the search for complementary evidence.
Furthermore, the review faced challenges related to the
heterogeneity of interventions and resources used, as well
as the specificity of the cardiac diseases addressed and the
outcomes assessed. These variations made it difficult to
conduct a meta-analysis, preventing a robust quantitative
synthesis. However, the qualitative results remain valid
to assess the effectiveness of the interventions in the
contexts studied.

Conclusion

The effectiveness of telemedicine on HRQoL in
individuals with CDs is still inconclusive. Although
most studies have demonstrated a positive impact,
many have not reached statistical significance. The main
interventions used in the care and self-management
of these conditions include telemonitoring, telephone
contact and telerehabilitation. Telemedicine has the
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potential to be a valuable tool, comparable to face-
to-face interventions in health centers. However,
more studies are needed to evaluate its safety, cost-
effectiveness and other long-term outcomes, especially
HRQoL monitoring, to optimize the implementation
of these technologies and ensure better outcomes
for patients.
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