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Abstract

Background: Heart failureisaprevalent condition ideally managed through collaboration between health care sectors. Telehealth
between cardiologists and primary care physiciansis a strategy to improve the quality of carefor patients with heart failure. Still,
the effectiveness of this approach on patient-relevant outcomes needs to be determined.

Objective: This study aimed to assess the feasibility of telehealth support provided by cardiologists for treating patients with
heart failure to primary care physicians from public primary care practices in Rio de Janeiro, Brazil.

Methods: We used mixed methods to assess the feasibility of telehealth support. From 2020 to 2022, we tested 2 telehealth
approaches: synchronous videoconferences (phase A) and interaction through an asynchronous web platform (phase B). The
primary outcome was feasibility. Exploratory outcomes were telehealth acceptability of patients, primary care physicians, and
cardiologists; the patients' clinical status; and prescription practices. Qualitative methods comprised content analysis of 3 focus
groups and 15 individual interviews with patients, primary care physicians, and cardiologists. Quantitative methods included the
baseline assessment of 83 patients; a single-arm, before-and-after assessment of clinical statusin 58 patients; and an assessment
of guideline-directed medical therapy in 28 patients with reduced gection fraction measured within 1 year of follow-up. We
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integrated qualitative and quantitative data using a joint display table and used the A Process for Decision-Making After Pilot
and Feasibility Trials framework for feasibility assessment.

Results. Telehealth support from cardiologists to primary care physicians was generally well accepted. As barriers, patients
expressed concern about reduced direct access to cardiologists, primary care physicians reported work overload and a lack of
relative advantage, and cardiol ogists expressed concern about the sustainability of theintervention. Quantitative analysisrevea ed
an overall poor baseline clinical status of patients with heart failure, with 53% (44/83) decompensated, as expected. Compliance
with guideline-directed medical therapy for the treatment of heart failure with reduced gjection fraction after telehealth showed
a modest improvement for B-blockers (17/20, 85% to 18/19, 95%) and renin-angiotensin-aldosterone system inhibitors (14/20,
70% to 15/19, 79%) but adrop in the prescription of spironolactone (16/20, 80% to 15/20, 75%). Neprilysin and sodium-glucose
cotransporter 2 inhibitors were introduced in 4 and 1 patient, respectively. Missing record data precluded amore precise analysis.
The feasibility assessment was positive, favoring the asynchronous modality. Potential modifications include more effective
patient and professional recruitment strategies and educational activities to raise awareness of collaborative support in primary
care.

Conclusions: Telehealth wasfeasibleto implement. Considering the stakeholders’ views and insights on the processis paramount
to attaining engagement. Missing data must be anticipated for future research in this setting. Considering the recommended

adaptations, the intervention can be studied in a cluster-randomized trial.

(JMIR Cardio 2025;9:e64438) doi: 10.2196/64438
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Introduction

Background

Collaboration among health care professionals is essential for
delivering the best possible care for the population [1].
Telehealth, defined in this paper as the interaction between
health care professional s using remote communication tools to
collaborate on patient care [2,3], may increase the efficiency of
health care systems, reduce costs, and improve patients’ quality
of lifewhilelowering the need for in-person appoi ntmentswith
specidists and referrals [4,5]. Specifically, chronic disease
management involving multidisciplinary collaborationisknown
to improve the quality of care[6,7].

Heart failure is a chronic condition and the end stage of many
cardiovascular diseases, with a significant impact on public
hedlth [8-10]. Recent epidemiol ogic studies on the global burden
of disease point to an incidence of up to 20 cases per 1000
persons per year and a prevalence of 1% to 3% of the population,
affecting 64 million people worldwide [11-14]. Readmission
rates can be as high as 40% in 6 months [15], burdening health
systems with an estimated annual cost of US $108 hillion
worldwide [16]. The 5-year specific mortality rate may reach
75%, and quality of life is jeopardized. Population aging, the
increase in survival rates after acute cardiologic events, and
better accessto health care will increase the preval ence of heart
failure by up to 8.5% in 2030 according to prediction models
[17].

Notwithstanding the unfavorable epidemiological scenario,
heart failure is amenable to pharmacological treatment and
behavior change. Most interventions can be delivered in primary
care [18,19] and other outpatient settings with positive results
[20,21], and new guidelines, including novel pharmacological
options, are published and updated frequently [22,23].
Nevertheless, the overall physician adherence to the
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recommendationsis|low. The proportion of patients with heart
failurewith reduced g ection fraction (HFrEF) treated following
guideline-directed medical therapy (GDMT) isreported as 27%
to 73%, constituting only 14% when reaching target doses is
considered [24]. Primary care physicians with a general
medicine background commonly need support in assisting these
patients, as described in previous studies [25-28]. Therefore,
there is plenty of room for improvement, making it a suitable
case for collaborative strategies such as telehealth.

Telehealth services have been commonly used asacollaborative
care strategy, mainly in North America and, to a lesser extent,
in Europe [29], with positive results [30,31]. They are less
common in low- and middle-income countries. Brazil has a
national telehealth program named Telessalde Brasil Redes
[32], which aims to foster the devel opment of telehealth nuclei
in Brazilian states and regions. At least 3 large telehealth
services have been implemented in the last decades.
Unfortunately, reports about tel ehealth implementation in Brazil
have pointed to low adoption rates by primary care physicians
[33-37].

Implementation research studies indicate that telehealth
implementation, as a complex intervention, is influenced by
multiple factors that may facilitate or undermine its adoption
and usability [38-40]. Telehealth adoption is bel ow the expected
level in many settings due to subjective factors such asresistance
to innovation and practical aspects such as infrastructure
availability, technical challenges, communication hardships
between sectors, and work overload from other tasks [41-43].
Furthermore, solid, high-quality evidence of the benefit of
telehealth, especially in assessing patient-relevant outcomes, is
lacking [44]. Recently published systematic reviews point to
the need for trials with enough statistical power focusing on
patient-rel evant outcomes such as mortality, hospital admissions,
and quality of life [4,29,44,45]. For al the reasons and
knowledge gaps described previously, we designed a clinical
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trial [46] within the Brazilian Heart Insufficiency With
Telemedicine (BRAHIT) frame project, an academic
collaboration between medical researchers from Denmark and
Brazil's higher education and health institutions [47]. The tria
aims to evaluate whether telehealth support from cardiol ogists
to primary care physiciansimprovesthe quality of heart failure
management and impacts patient-rel evant outcomes.

As recommended by most frameworks for studying complex
interventions [48,49], we previoudly tested the implementation
of the intervention used in this study, aiming to assess the
feasibility of the telehealth process designed as the tria
intervention. Wetested a synchronous approach, wherereal-time
case discussions are held between specialists and primary care
physicians using remote communication tools (eg,
videoconference), and an asynchronous approach, where the
communication does not require real-time contact between the
parties and the remoteinteraction happens using anon—eal-time
strategy (eg, SM S text messages).

We aimed to answer the following research question: is it
feasible to implement telehealth support from cardiologists to
primary care physiciansin the clinical practice settings of Rio
de Janeiro and evaluate it as an intervention within a
cluster-randomized trial? Other pertinent research questions
included the following: which factors influence primary care
physicians' adoption of telehealth support? How do other
stakeholders, such as patients and tel econsulting cardiol ogists,
perceive the intervention? Does tel ehealth support alter current
clinical practices among primary care physicians?

Objectives

This study aimed to analyze factors influencing the delivery
and acceptability of telehealth support by primary care
physicians, cardiologists, and patients (stakeholders), including
context factors, facilitators, barriers, opportunities, and threats,
and analyze whether telehealth support influences primary care
physicians' treatment practicesand the clinical status of patients
with heart failure.

Methods

Study Design

This was a prospective study using mixed methods and a
concurrent design. The qualitative approach included thematic
analysis of data from focus groups and individual interviews
with the participants using predefined, semistructured scripts.
The analysis followed an inductive, constructivist approach.
We sought data about the context and the telehealth execution,
drawing connections between our preconceived hypotheses and
assumptions (theories) and the collected data guided by the
content analysis methodology by Bardin [50]. We chose this
design to collect and analyze descriptive and subjective in loco
information that could help us answer our research questions.
The quantitative assessment involved a descriptive analysis of
the patients clinical changes, including vital signs, symptoms,
and prescribed medications in the cases discussed.

For reporting guidance, we used, where applicable, the
CONSORT (Consolidated Standards of Reporting Trials)
extension for pilot and feasibility trials [51], the Strengthening
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the Reporting of Observational Studies in Epidemiology
statement for observational research [52], the Standards for
Reporting Qualitative Research statement [53], the
recommendations by Braun and Clarke [54] for reporting
qualitative studies, guidelines for reporting mixed methods
studies [55], and additional guiding literature [56,57].

Setting

The BRAHIT project started in 2019 with the principal aim of
implementing digital solutions to improve the quality of
cardiovascular disease care in Rio de Janeiro, Brazil's
second-largest city with 6.2 million inhabitants. Brazil's
population relies on a universal health system with free access
to comprehensive care, and Brazil hasinvested in primary care
through the implementation of the Family Health Strategy over
the last 25 years [58]. In this context, Rio de Janeiro has been
the setting for significant primary care reformsin the previous
15 years, showing a marked increase in health care structure
and workforce [59]. There are currently 238 primary health care
practices in the city hosting 1352 teams, each composed of 1
physician, 1 nurse, 1 nurse technician, and 5 to 6 community
health workers. Primary care practices also deliver ora health
care and have the support of mental health and rehabilitation
professionals.

Asone of themain citiesin the country and former capital, Rio
de Janeiro aso hosts a thorough specialized service network,
including national institutes such as the National Institute of
Cardiology (INC), whoseteam was responsiblefor thetel ehealth
support to the primary care teams in this study. The choice of
telehealth asthe studied intervention within the BRAHIT project
relied on the strategic role of collaborative interactions between
health services to improve health care [6], which aligned with
the project’s main strategic goal.

Other BRAHIT project research activities include a systematic
review of telehealth and a cluster-randomized trial registered
at ClinicalTrials.gov (NCT04466852), which was in the
recruitment phase when this paper was submitted.

I ntervention

Overview

The intervention assessed in this study was telehealth support
requested by a primary care physician to discuss a heart failure
case and executed by a cardiologist from the INC. The
intervention aimed to support general physiciansin dealing with
the clinical aspects of heart failure management, including
diagnostic, treatment, and referral practices. The feasibility
study and interventions were organized in 2 different phases
and approaches. Telehealth occurred through scheduled
synchronous videoconferences or an asynchronous texting and
data exchange platform depending on the study phase, as
described in the following sections.

Phase A: Synchronous Videoconferences

Phase A started in August 2020, when videoconferences
(synchronous approach) between cardiol ogistsand primary care
physicians were implemented to discuss cases of patients with
heart failure from one of the Rio de Janeiro municipality’s
primary care practices. The practice comprised 15 primary care
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teams. As one of the hosts of the family medicine residency
program in Rio de Janeiro, it also has 2 family medicine
residents per team (year 1 and year 2) in addition to the original
team composition described previoudly. This practice provides
primary care for >45,000 people in a socioeconomically
deprived area.

The research team presented the BRAHIT project’s telehealth
support offer to a group of physicians from the practice who
could disseminate the information to the remaining staff
members and agreed on the methods. A web-based schedule
was organized and hosted on the practice's Google workspace,
wherethe primary care physicians could schedul e the tel ehealth
session with the cardiologists.

Inapreliminary meeting, al participantswere previously trained
in telehealth by one of theresearchers (LG). Intotal, 1to 3 cases
of patients with heart failure were discussed in each session,
which could take place once a week unless there was no
appointment. The primary care physicians used the practice's
computers, and the cardiologists used the INC research
department computers to connect and interact via the Zoom
platform (Zoom Video Communications) licensed for the
project. Phase A lasted from August 2020 to June 2021 (11
months).

Phase B: Asynchronous Telehealth Using an Online
Platform

Phase B started in July 2021, when the researchers decided to
upscale the telehealth offer to all other primary care practices
in the city. An IT company was hired to develop an online
platform conceived by the researchers and based on similar
experiences described in the literature [60] to alow for
information exchange via text (asynchronous), substituting
videoconferences asthe initial interaction tool. The web-based
platform was hosted on the project’s website (Figure 1).

Graever et a

Upon registration and secure access granted by the research
data management team (Figure 2), the primary care physicians
entered their professiona identification and contact information,
the patient’s demographic and clinical data, and the reason for
telehealth.

The research group’s teleconsultant should respond within 2
working days through a texting service within the platform. If
primary care physicians deemed it necessary, they could still
make synchronized phone or videoconference callson demand.
Inthiscase, after agreeing with the cardiol ogist, they would use
the WhatsApp app (Meta Platforms) for voice or video calls at
their discretion. The web-based platform did not offer
synchronous contact in the form of audio or video calls due to
time and financial constraints for the tool’s devel opment.

One of the researchers (LG) shared the BRAHIT project’s
telehealth offer through presentations to the municipal health
department, the regional primary care health coordination
offices, and the family medicine residency program staff. In
this second phase, 13 primary care practices participated in the
telehealth program, including the practice involved in phase A.
While primary care physicians could discuss cases of patients
with other cardiologic diagnoses, this study focused solely on
the discussion of heart failure cases.

In both phases, the duration of support was at the discretion of
the primary care physicians. Regardless of the study phase, all
patients had access to standard care, including consultations
with physicians and nurses, preventive measures, oral health
treatments, and follow-up visits from community agents.
Participating primary care teams received weight scales,
automatic blood pressure monitors, and oximetersto encourage
patient follow-up. Phase B lasted from July 2021 to December
2022 (19 months).

Figure 1. Telehealth online platform landing page used in all study phases for intervention delivery (provider-to-provider support from cardiologists
to primary care physicians viatelehealth) from August 2020 to December 2022. Permission obtained by the authorship for the use of theimage without

attribution.
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Figure 2. Log-in page for the online platform, restricted to registered users to protect data access and ensure their safety.
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Participants and Data Collection

Qualitative Methods

We conducted 3 separate focus groups (group 1, group 2, and
group 3) after the end of phase A and 15 interviews after phase
B. The first author, LG, a physician and PhD candidate,
scheduled, organized, and conducted the focus group sessions,
whereas PCM, a female physician and master's degree
candidate, conducted theindividua interviews. Both aretrained
in executing qualitative research datacollection. MK G, afemale
researcher with robust qualitative research experience,
supervised and supported data collection and analysis.

At the beginning of all focus group sessions, LG explained the
research and session objectives and disclaimed the research
objectives and premises, including the group’s assumptions and
theories. Probing questionswere used as an orientation for each
focus group to facilitate the meeting interactions. All meetings
were audio recorded for later transcription and content analysis.
The probing questions of the semistructured interview script
were about telehealth withinthe BRAHIT project, itsusein the
practices, and participants perception of their ability to manage
patients with heart failure.

For group 1, researchers MKG and LG invited all the primary
care physiciansfrom the phase A practice, including family and
community medicine specialists or residents. Considering the
initial response of 5 family physicians and 10 residents, the
researchers decided to conduct 1 session because a second one
could have low attendance due to the participants time
constraints. All invitees attended the session. With one
exception, most participants were young physicians who had
graduated in the previous 10 years. They are an engaged,
proactive health care team that isusually cooperative and prone
to quality improvement initiatives. All primary care physicians
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using telehealth and participating in this focus group were
members of the Rio de Janeiro municipality’s family medicine
residency program. This could have contributed to better
engagement and assessment of educational activities such as
telehealth. One of the primary care physicians was assigned as
the observer. The session, which lasted 96 minutes, took place
on June 22, 2021, in the practice auditorium.

For group 2, all 5 cardiol ogistswho provided tel ehealth support
during the study were considered eligible for the session and
invited. The cardiologists have a strong connection with the
researchers and vice versa as they are also project workers or
researchers. In total, 80% (4/5) of the invited cardiologists
attended the focus group session. One could not be contacted
and had already left the project team. The senior author (HD)
participated as an observer. The age range of the group was 31
to 54 years. A tota of 50% (2/4) of the participants were male,
and 50% (2/4) were female. Their cardiology practice time
ranged from 3 to 32 years. The session was held through
videoconference using the Zoom software on June 30, 2021,
and lasted 90 minutes.

For group 3, we considered eligible the 32 patients whose cases
were discussed during the videoconference sessions.
Unfortunately, half (16/32, 50%) of them could not be contacted
due to communication hardships or other unspecified reasons.
The researchers relied on the help of the community health
workersfrom the practice for invitations. LG and MKG invited
all 16 contactable patients and decided to program 1 session,
forecasting a nonattendance rate of at least 30%. In total, 31%
(5/16) of theinvited patients and the daughter of 1 patient, who
was also his caregiver, attended the meeting on July 21, 2021,
at the practice’s auditorium. The caregiver aso contributed to
the content but was identified as a patient due to privacy
measures. The meeting lasted 63 minutes and was supervised
by MKG, with 1 primary care physician as an observer.
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For theindividual interviews during phase B, we considered all
19 primary care physicians who worked as chief physicians of
their respective practices in a different city region from that of
the primary care practicein phase A. All accepted theinvitation.
A tota of 79% (15/19) were women, and 84% (16/19) were
White. The years of experience in primary care varied from 3
to 15 years. The interviews were conducted at the participants
workplace in the practice’s lounge during work hours at a
previously scheduled date and time. Importantly, medical staff
and resource shortages were frequent in this region, especially
during the COV I D-19 pandemic, which coincided with the study
period. This may have contributed to different attitudes and
points of view regarding the same intervention. The interviews
took place in December 2022.

The sampling for the qualitative methods was purposefully
determined. The participants were considered to adequately
represent the study populations as they were directly (primary
care physicians and cardiologists) or indirectly (patients)
involved in the telehealth process. The assessment of data
saturation for the focus groups could not be planned because,
despite previous consideration of repeating sessionswith further
participants, time constraints precluded more focus group
sessions. The individual interviews had a high attendance rate
(19/19, 100%), so the proposed sample was reached and
considered representative of the studied population. To ensure
trustworthiness, the data content from each focus group session
and interview was primarily assessed as satisfactory by at least
2 researchers (MKG, LG, or PCM) at the end of each data
collection activity. Due to operational reasons, transcriptions
were not returned to the participants for feedback.

Data were recorded using the embedded audio recorder from
LG's cellphone (iPhone SE [Apple Inc]) for the focus groups
and the Telegram app (Telegram FZ-LLC) on PCM’s phone
for theindividual interviews. All content was transcribed using
the Transkriptor online platform [61] and stored locally on the
investigators PCs (LG or PCM, respectively, for the focus
groups and interviews) with no online access.

Quantitative Methods

In both phases of the project, weincluded all patientswith heart
failure whose cases were discussed in a telehealth session in
the study. We excluded patientsinitially selected by the primary
care physicians whose cases were not addressed in telehealth
sessions. The sample sizewas not cal cul ated for the quantitative
assessment as hypothesis testing was not intended [56,62].
Therefore, we analyzed the baseline data of all the included
participantsin the study and the data after the intervention when
there were enough data to be analyzed.

Quantitative Data

The primary care physicians registered the clinical data from
the case discussions on electronic health records. For research
purposes, the teleconsultants also entered data from the
telehealth sessions on a REDCap (Research Electronic Data
Capture; Vanderbilt University) database [63] hosted on asecure
server at the INC and accessible only to the research team. The
Rio de Janeiro municipality health department granted remote
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access to the electronic health records to follow up on the
patients.

Data Analysis

Qualitative

The transcripts were imported to the NVivo software (version
12 for transcripts from group 1 and 2 sessions and version 14
for individual interviews with physicians, Lumivero). The
software version changed over the study period dueto achange
in license permissions by one of the research institutions [64].
MKG, LG, and PCM double-checked the content for
transcription accuracy and corrected occasional mistakesin the
electronically transcribed content to ensure the accuracy and
confirmability of the dataset. To ensure the participants
anonymity, weidentified the content by theletter corresponding
to the group. We attributed C to cardiologists, FP to family
physicians, P to patients, and IP to individually interviewed
physicians followed by a numeral according to the order of
answers within the group. We did not add notes to capture
nonverbal information.

In total, 3 researchers (LG, MKG, and PCM) analyzed the
transcripts using thematic analysis as the primary approach
[50,65-67]. First, the authors performed a general collective
reading, obtaining first impressions about the content. They
then explored the content, breaking it down into sentences
(units). The units were coded initially as subthemes and then
classified into broader themes. The coding proceeded
dynamically during the reading, driven by the content, the
guiding questions, and the authors' perspectives. It wascyclical,
involving rereadings until all sentences were classified.
Repetitive statements were discarded. The 3 authors involved
in data analysisworked together in 4 weekly in-person sessions
using member checking and triangulation to enhance the
analysis's credibility and dependability.

Finally, the information was summarized, enabling the critical
analysis of the material from the authors' perspective. The
authors emphasized the inductive interpretation of the content
[65], analyzing the participants’ pointsof view and storiesrather
than quantitative variables such as the frequency of themes or
codes.

LG, MKG, and PCM had in-person discussions to execute the
dataanalysisand interpretation until they reached a satisfactory
consensus considering different opinions and interpretations.
The contents of each focus group session and the interviews
were analyzed separately.

LG, MKG, and PCM had previous professional relationships
with participantsin the focus groups and individual interviews.
LG was the former primary care coordinator in Rio de Janeiro
and had previoudly collaborated academically with theinvolved
cardiologists. MKG is an associate professor at the university
who runs the internship program at the primary care practice
from study phase A. PCM was the medical coordinator of the
group of individually interviewed primary care physiciansduring
the study period. These factors bring critical reflexivity to the
data collection and analysis as the authors are linked to the
health services they study and have persona intents and
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assumptions regarding assessing the study intervention, for
example, the expectation of positive outcomes.

Quantitative

We collected data on demography (age, sex, and race),
anthropometry (weight and BMI), vital signs (blood pressure
and heart rate), heart failure decompensation (defined as the
presence of pulmonary rales, jugular vein stasis, or leg edema
on examination), and prescribed drugs and dosage. To assess
GDMT in patients with HFrEF, we considered the 3-drug
regimen of renin-angiotensin-aldosterone system inhibitors
(RAAS), [B-blockers, and mineralocorticoid receptor
antagonists. We observed whether the drugs were used and the
target doseswere reached [68]. Aswe collected datafrom 2020
to 2022, when the recommendation of sodium-glucose
cotransporter 2 (SGLT-2) inhibitors in guidelines as the fourth
treatment pillar [22,69] was not yet consolidated in medical
practice or incorporated into local guidelines [68], we decided
not to consider the prescription of this drug class in our
assessment of GDMT. Therefore, the use of SGLT-2 inhibitors
was registered but not included in the GDMT analysis.

We analyzed the data using simple descriptive statistics. We
described the baseline variables of all included patients. For the
subgroup of patients with follow-up data, we described and
compared the proportion of patients who were decompensated.
Among those, we compared the proportion of patients with
HFrEF who used GDMT.

All comparisons were between baseline and the latest time point
within the year after the intervention, grouped by phase.
Inferential statistics were not executed because the study
objective was not to test any hypothesis based on the study data.
If there was more than one measurement for the same patient
during follow-up, we considered only thelatest time point value.

Outcomes

The primary outcome was the feasibility of telehealth support.
To draw inferences about this outcome, we integrated the
qualitative exploratory findings of the content analysis of the
focus groups and individual interviews with quantitative data
such as patients' baseline data, clinical status, and the primary
care physicians use of GDMT. For data integration, we
connected the datawithin sel ected feasibility domains described
by Aschbrenner et al [70] (eg, recruitment capacity, assessment
procedures, implementation resources, intervention delivery,
and acceptability). For decisions about feasibility and
progression to the main trial, we used the A Process for
Decision-Making After Pilot and Feasibility Trials framework
for feasibility analysis described by Bugge et a [71]. We
presented the integration results in the form of ajoint display
[72].
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Ethical Consider ations

Thisstudy was carried out following the Declaration of Helsinki
and approved by the INC (registration 5272), the hedlth
department of the Rio de Janeiro municipality (registration
5279), the Federal University of Ouro Preto (registration 5150),
and the Brazilian Nationa Research Ethics Committee
(registration 8000) under application 14894819.5.0000.5272.
The assessment by the Danish Research Ethics Committee
System was waived because the study did not involve Danish
participants or the use of Danish data.

Patients and primary care physiciansinvolved in the study were
informed and included only after signing informed consent
formstailored to each participant category. These forms served
asaformal invitation to the study explaining the rationale behind
the research and detailing characteristics such as the number of
participants and the study duration. We also outlined the
proposed activities and disclosed the potential benefitsand risks
of participation. Additional topicsincluded information on data
handling and use, confidentiality, and privacy, along with
clarification about involvement in the study and the absence of
financial or other forms of compensation for participation.

Regarding data collection and use, the researchers sought access
from the local health authority to private demographic and
clinica data available in the primary care health services
electronic health record system (VitaCare). The Rio de Janeiro
municipality granted authorization after we signed a statement
of responsibility for data use. The informed consent permits
secondary analysis without requiring additional permission.

The research team monitored patient data throughout the study.
To ensure data safety, only 1 researcher and 2 undergraduate
students had access to extract data from the electronic health
records and input them into the study’s REDCap databases. The
data were pseudoanonymized, with participants identified by
their national health registration numbers. The REDCap database
was subsequently made availableto the rest of the research team
in Brazil. Case management remained unaffected except for the
eventual modifications in medical decisions influenced by
telehealth. All procedures adhered to relevant laws and
institutional guidelines.

Registration
The BRAHIT frame project is registered at Clinical Trials.gov
under the number NCT 04466852 and was approved by Brazil’'s

National Research Ethics Committee under the registration
number 14894819.5.0000.5272.

Procedural Diagram

In Figure 3, we present a procedural diagram [55] containing
the timeline, the researchers’ tasks, participant activities, and
data collection methods according to each project phase to
ensure clarity in the study methods and execution.
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Figure 3. Procedural diagram—timeline, interventions, tasks, and data management by study phase. c-RCT: cluster-randomized controlled trial; EHR:

electronic health record; REDCap: Research Electronic Data Capture.

Phase A: single site—videoconferences

August 2020 June 2021

Timeline

Milestones Beginning of the

videoconferences

Synchronous telehealth interactions
between primary care physicians (clinical
team) and cardiologists (research team)

Interventions

Data
management
(quantitative)

Registration of telehealth interactions by
cardiologists on REDCap

Registration on EHR systems

Data Foeus group-primary care
management physicians (clinical team)
(qualitative) from phase A (June 22, 2021)
Focus group with cardiologists
(research team) from phase A
(June 30, 2021)
Results

Qualitative Results

Common Findings

The content of all qualitative activities had telehealth support
asacommon theme due to the specific probing questions posed
toal participants. Conversely, particular themes emerged based
on the participant categories. For instance, concerns about
patients' social conditions and interactions among heslth care
sectors were highlighted among primary care physicians in
phase A but were less evident among those in phase B, where
the themes focused more on professional matters. Differences
in physicians educational backgrounds may explain this
variation. All primary care physiciansin phase A (focus group;
15/15, 100%) specialized in family and community medicine,
whereas only 37% (7/19) in phase B (individual interviews)
had the same speciaization.
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Registration on the web—based platform

Focus group—patients
from phase A
(21.07.2021)

Phase B: multiple sites—online platform Follow—up

July 2021 December 2022 January 2023 —— May 2023
Launching of the Progression
web—based platform for —RCT

Asynchronous telehealth interactions
between primary care physicians (clinical
team) and cardiologists (research team)

Data collection from
REDCap forms and
EHR

Data analysis

Data analysis from
focus groups and
individual interviews by
qualitative researchers

Individual interviews—
primary care physicians
(clinical team) from phase B
(June 1, 2025-December 30,
2025)

Data inte gration
and analysis of
feasibility

On the other hand, the physicians interviewed in the project’s
phase B were more experienced than the ones in phase A.
Different data collection methods (interview vs focus group)
could have also played arole. In the case of the cardiologists,
the operational aspectswere notably frequent, which correlates
with the fact that they were the consultants and research team
members. In the patient focus group, the themes actively
mentioned by the participants were related to the primary care
service organi zation and their experience with disease and care.
Each group’s code classification, findings, and interpretation
are detailed in the following sections.

Focus Group: Primary Care Physicians

Overview

Four themes emerged from the session’s content analysis: (1)
population aspects, (2) clinical competencein primary care, (3)
communication among health care services, and (4) telehealth
support. The themes, subthemes, and definitions are shown in
Table 1.
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Table 1. Focusgroup 1 (primary care physicians)—themes, subthemes, and definitions that emerged from content anaysis.

Theme and subtheme Definition

Population aspects
Disparities
Mobility
Clinical competencein primary care
Confidence
Task perception
Communication among health care services
Telehealth support
Use

Potential and barriers

Opinion on the population’s socioeconomic and cultural vulnerability

Patients’ mobility hardships

Lack of confidence in managing patients with heart failure
Perception of the task of treating patients with heart failure

Communication gap among health care sectors

Discussion about the use of supporting tools

Assessment of telehealth support use

Population Aspects

Considering the context in which the focus group took place, a
socially deprived area of the city, and the educational
background of the participants, who were trained to deliver
person-centered, community-oriented care, the mention of social
disparities and their impact on patient care and the service
organization was expected. The discussion highlighted the
population’s socioeconomic and cultural vulnerability, which
markedly influences their lives and clinical follow-up [73]:

...our patientsare very vulnerable...So economically,
intellectually, and culturally speaking, they need us.
[FP1]

Another important subtopic was mohility, reflecting the concerns
of the primary care physicians about the patients’ itinerary
within and between health care services. The patients
difficulties moving around the city for an eventual referral to a
specialized service were reported, reinforcing the importance
of the primary care practice offering close, accessible, and
comprehensive care, facilitating adherence. This aspect is
supported by findings from the literature correlating the
accessibility of primary care facilities and its impact on the
continuity and quality of primary care delivery [74,75]:

...They don't have the financial conditions to do it
(commuting) from their pocket. So, they will return
to usto continue care. [FP1]

Clinical Competencein Primary Care

An essential theme that emerged from thisfocus group wasthe
primary care physicians confidence in assisting patients with
cardiologic conditions such as heart failure. The lack of
confidence reported by some physicians regarding themselves
and their colleagues may be dueto inexperience and insufficient
training before graduation:

...\\e know some topics more basically, like reading

an X-ray or an electrocardiogram. | think the EKG

isa general difficulty. [FP3]
There was also sometimes a notably unclear perception of
primary care as a scenario for managing severe diseases such
as heart failure:

https://cardio.jmir.org/2025/1/e64438

... always imagined that | would manage...here in
primary care, only hypertension, so anything that
goesallittle beyond within cardiology topics, literally,
| don’t know. [FP2]

Communication Among Health Care Services

When collaborative careisdiscussed, one main topic that usualy
emergesisthe communication hardships between services[76].
The participants described significant communi cation problems,
which led to gaps and unawareness of actions performed in
secondary and tertiary services, affecting the patients' care:

...I think the great difficulty we have today is that we
seldomreceive areport froma specialist. They should
tell ushow shared careis supposed to happen... [FP1]

Sometimes, they order tests or prescribe medication,
and we don’'t know exactly why. How can | share the
care with them and continue if | don’'t know where
they want to go? [FP3]

Telehealth Support

The researchers questions probed the ubiquitous theme of
teleconsulting services. The group discussed the ided
characteristics of ateleconsulting service, their experience with
the BRAHIT project, and other support activities. The group
evaluated telehealth support positively as it was easly
accessible. They also assessed the BRAHIT project as having
favorable characteristics:

...the intimacy, the ability (of the teleconsultants) to
understand my difficulty, because sometimes | ask a
question, and he already answers... [FP9]

...They arefocal specialistswho understand my reality
and see that they are contributing not only to me, but
to patient care. [FP5]

On the other hand, the time-consuming effort required to be
physically present during the videoconferences was a frequent
negative feedback. Thisinformation led the researchersto refine
the intervention, adapting the telehealth offer to include an
asynchronous approach commonly used in other telehealth
services[77]:

...\\e know that we are privileged, because there are
a lot of physicians here, but in other clinics | have
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worked, | would rarely have the time to be online in
a web conference. [FP10]
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Focus Group: Cardiologists

Overview

Two themes emerged from the session’s content analysis. (1)
the relationship with the primary care service and (2) telehealth
support. The themes, subthemes, and definitions are shown in
Table 2.

Table 2. Focus group 2 (cardiol ogists)—themes, subthemes, and definitions that emerged from content analysis.

Theme and subtheme Definition

Relationship with the primary care service

Vision on primary care

Discussion about their vision on primary care services

The National Ingtitute of Cardiology’s mission as a teaching institution

Mission

Telehealth support
Education Evaluation of the interactions regarding collaboration
Challenges Challenges of telehealth implementation

Relationship With the Primary Care Service

The cardiologists discussed their preconception about primary
care services, initialy evaluated as deficient in structure and
quality of human resources, and stated a paradigm shift after
contact with the team from the primary care practice:

...we are hospitalists, and sometimes we believe that

the primary care practice has aninadequate structure,

right? [C1]

Sometimes, physicians do not have adeguate training,

and it was a paradigm that was broken about the

technical level of the colleagues, which is, in fact,

very high. [C2]
Another important finding was the recognition by the
cardiologists of significant opportunities for the INC team,
highlighting their role as a specialized public institution in
education to improve the overall quality of the hedth care
system:

... noticed since the first time the chance not only to
improve the follow-up of these patients but also to
teach the professionals who work there, allowing
them to feel more capable of helping people. | think
that most peoplein primary care have this vocation.
[C1]

Telehealth Support

The telehealth interactions were assessed as positive regarding
training and collaboration between the parties, and opportunities
for bilateral learning were identified:

They already have a different perception of
approaching cardiac patients, and it has been a very
enriching exchange of experiences for both sides.
Sometimes, | think we also learn from them. [C2]

So, bringing not only knowledge but also the
experiencethat we havein terms of treatment, | think
general practitioners have good experiences with us
and realize that we are calm. The patient is severe,
but we manageit. [C4]

The cardiologists reported concerns about implementing
telehealth, specifically about its scalability and sustainability
and the engagement of primary care physicians:

..l just think there was also an underuse of the
service. | think it could have been used more. [C2]
Focus Group: Patients

Overview

Two themes emerged from the session’s content analysis. (1)
disease and care experience and (2) telehealth support. The
themes, subthemes, and definitions are shown in Table 3.

Table 3. Focus group 3 (patients—phase A)—themes, subthemes, and definitions that emerged from content analysis.

Theme and subtheme Definition

Disease and care experience
Health literacy
Insights about self-care
Care evaluation
Free will Attitudes toward the disease
Telehealth support

Opinions and fears

Understanding regarding their disease and care
Thoughts about good habits and well-being

Assessment of physicians’ actions and consequences for their health

Opinions and worries about telehealth support

https://cardio.jmir.org/2025/1/e64438

JMIR Cardio 2025 | vol. 9 | €64438 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CARDIO

Disease and Care Experience

The probing questions for the patients investigated their
understanding of heart failure as adisease and their conceptions
of medical assistance. Their discussions reveadled a
heterogeneous understanding of cardiologic conditionsand their
treatment:

... used to think there was one type of heart disease.
One would feel chest pain. But it seems that thereis
more than that. | do not understand. [P3]

There were also reports about the patients’ improvements after
they were properly diagnosed and treated. They could find a
positive correl ation between following correct habits and taking
correct medications and their well-being:

...Then | do not fed tired anymore. It has been two

yearsnow. | cycleto work and to everywhere around.

| help a friend with construction work. It is

impressive. | even get suspicious sometimes. [P6]
Nevertheless, in the words of other participants, we recognized
a disconnection between their interpretation of physicians
actions, test results, and medicationsand their feelings. We also
noticed different attitudes toward the disease depending on
individua characteristics:

... only go to hospitals or clinicsif | amdying. If |
feel something that can be managed with analgesics
or something, | will not come. | do not take
prescription medications every day, as | fee myself
controlled. [P4]

Graever et a

Telehealth Support

The participants responded positively when discussing
cardiologists telehealth support for their primary care
physicians. They understood the initiative as an improvement.
One participant reported that his physician participated in the
BRAHIT project:

...He[the physician] takes pictures of the test results
and sends them to the project. Yes, | think he is
participating. Maybe it isworking! [P6]

.| thinkit isa very good idea. [P2]

The literature does not extensively address the patient vision of
telehealth between health care professionals. Our findings are
significant as they provide the patients' perspective on the
strategy. In our findings, the patients seen in specialized care
reported feeling unsafe enough to stop regularly attending
specialist appointments even after the implementation of
telehealth support:

...| think it would be better if we went to the hospital
and had all the tests. It would be better to go directly
there. Because it is a specialist. [P3]

... go to the hospital every three months. | feel safer
going there, too. [P5]

Individual I nterviews

Overview

Four themes emerged from the interview content analysis: (1)
work overload, (2) telehealth use, (3) clinical competence, and
(4) referral practices. The themes, subthemes, and definitions
are shown in Table 4.

Table4. Individual interviews (primary care physicians—phase B)—themes, subthemes, and definitions that emerged from content analysis.

Theme and subtheme Definition
Work overload Influence of work rhythm on telehealth use
Telehealth support

Actual use Experiences using teleheath

Barriers Reasons for not using telehealth

Clinical competence

Referral practices

Confidence in assisting patients with heart failure

Influence of telehealth in referring patients to specialists

Work Overload

Professionals usually describe the work context in Brazil's
primary care practices as being in high demand. Most practices
have a high panel size, and the teams usually must deal with
acute and programmed care. The scenario during our research
was influenced by the COVID-19 pandemic, bringing further
pressure to the practices and the political scene, where the Rio
de Janeiro municipality was adopting an austerity policy,
including staff reduction, which also played a role [78-80].
Therefore, the principal issue reported by the participants was
the lack of available time due to an overwhelming burden of
tasks and consultations:

We did not use the tel ehealth support because of the
work overload in our practice, a significant physician

https://cardio.jmir.org/2025/1/e64438

shortage, and turnover. This jeopardized the
dissemination and utilization of the toal. [IP2]

Telehealth Support

Some participants reported a favorable experience and
advantages, such as greater confidence in managing patients
with heart faillure and fewer referrals. They recognized the
initiative’s potential for quality improvement:

...discussing cases of patients with heart failure with
multimorbidity and decompensated cases provided
greater confidence in managing the case and could
reducereferralsto emergencies and specialists. [1P1]

Conversely, cardiol ogists sometimestook along timeto respond
to contact requests, which was considered a problem:
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When | tried to use the website, connecting was hard.
| found it slow. As other tools are available online, |
do not use them anymore. [ P3]

Clinical Competence

When asked about their ability and confidence in assisting
patients with heart failure, most physicians answered that they
could help. This finding brings about an interesting paradox
because our quantitative data showed a poor clinical baseline
status of most patients whose cases were discussed in the
project:

...no need for questioning in cardiology; therefore, |
have not used the tel ehealth support fromthe BRAHIT
project. It is worth mentioning that we have a
WhatsApp group for case discussions provided by the
municipality health department. [IP5]
Other reports mentioned a lack of interest, use of aternative
tools, or no need to use tel ehealth support:

...in my population, there are no patients with heart
failure needing specialist consultation, nor do | need
telehealth support for myself. [1P6]

Referral Practices

The traditional approach to treating complex cases in primary
care involves referring patients to specialized services. A total
of 16% (3/19) of the participants alleged that referring the
patient to the cardiology service would be easier. Nevertheless,

https://cardio.jmir.org/2025/1/e64438
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this approach may entail problems, such as low patient
attendance due to the issues described previously, such as
commuting difficulties, which are also reported in the literature
[5,81,82):

...When | need to refer the patient to a cardiologist,
| use the referral system. So, the telehealth support
offer and objectives are still not clear to me. [IP7]

...The patients have already been managed via
referral through the referral system. [1P8]

Quantitative Results

Participants

During the videoconference phase (phase A) of theintervention,
the physicians sel ected 34 patient casesfor discussion, of which
26 (76%) were scheduled for discussion based on the physicians
criteriaand their availability to attend the telehealth session. A
total of 27% (7/26) of these cases were not discussed for
unknown reasons. In total, 73% (19/26) of the cases were
discussed via videoconference. Follow-up data were available
from the practice’s electronic health records for 84% (16/19)
of these patients. In phase B, 64 patients from 13 primary care
practices had their cases discussed asynchronously. Of these 64
patients, 5 (8%) died, 17 (27%) did not have further consultation
records, and the remaining 42 (66%) were followed up on.
Adding both phases, 83 cases were discussed, and 58 (70%)
patients were followed up on. Participant inclusion is
summarized in the flowchart in Figure 4.
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Figure4. Flow diagram of patient inclusion in the study and quantitative before-and-after follow-up for 1 year based on the CONSORT (Consolidated
Standards of Reporting Trials) framework for reporting clinical trials (data from August 2020 to December 2022).

Phase A: single site—videoconferences

Initial search
(1 practice)

34 eligible
patients
. 8 cases not
scheduled
26 case

discussions

scheduled
7 cases not
discussed
19 cases
discussed
through
videoconference

3 with no
> follow-—up
information

16 patients with
follow—up data
analyzed

Total (phase A+phase B)

83 cases included
(phase A: 19;
phase B: 64)

Phase B: multiple sites—web-based platform

Selection of asynchronous
e—consultation cases from
13 practices

64 cases discussed
through texting
and phone calls

17 with no
> follow—up
information

42 patients included
with follow—up data
analyzed

20 with no
* follow-up
information

58 cases analyzed
(phase A: 16;
phase B: 42)

Baseline Data

Regarding demographic data, the mean patient age was 61 (SD
12) years. Of the 83 patients, 52 (63%) weremale, and 31 (37%)
were female; of 73 patients with available data, 30 (41%) were
White, and 28 (38%) were Black or belonged to another ethnic
minority group. The proportion of common diagnoses associated
with heart failure was similar to that in the literature except for
chronic obstructive pulmonary disease, which was reported in

https://cardio.jmir.org/2025/1/e64438
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only 2% (1/61) of the participantswith available data, suggesting
underdiagnosis[83]. Regarding anthropometry and vital signs,
BMI and mean blood pressure and heart rate valueswere above
the recommended limits. Of the patients with available data,
64% (7/11) in phase A and 45% (21/47) in phase B had HFrEF.
Most patients (39/74, 53%) had poor physical status according
to the New York Heart Association classification. The data are
described in detail in Table 5.
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Table 5. Baseline demographic and clinical data of all patients included in the quantitative assessment of this study (N=83).

Variable

Phase A (n=19)

Phase B (n=64)

Tota

Age (y), mean (SD; range)
Sex, n (%)
Female
Male
Race, n (%)
Black or other ethnic minority group
White
Not informed
Missing
Atrial fibrillation, n (%)
No
Yes
Missing
Diabetes, n (%)
No
Yes
Missing
COPD?, n (%)
No
Yes
Missing
Coronary artery disease, n (%)
No
Yes
Missing
Hypertension, n (%)
No
Yes
Missing
Stroke, n (%)
No
Yes
Missing
Peripheral artery disease, n (%)
No
Yes
Missing
Dydlipidemia, n (%)
No
Yes

Missing

58 (12; 35-76)

7(37)
12 (63)

6 (35)
9(53)
2(12)
2(12)

13 (76)
4(24)
2(11)

11 (65)
6 (35)
2(11)

13 (93)

1(7)
5 (26)

7(88)
1(12)
11 (58)

4(21)
15 (79)
0(0)

15 (100)
0(0)
4(21)

15 (100)
0(0)
4(21)

8(62)
5(38)
6(32)

61 (13; 37-89)

24, (37)
40 (63)

22(39)
21 (39)
13 (23)
8(12)

33 (70)
14 (30)
17 (27)

32(62)
20 (38)
12 (19)

47 (100)
0(0)
17 (27)

22 (49)
23 (51)
19 (30)

15 (25)
46 (75)
3(5)

56 (92)
5(8)
3(5)

56 (97)
2(3)
6 (9)

26 (53)
23 (47)
15 (23)

61 (13; 35-89)

31(37)
52 (63)

28 (39)
30 (41)
15 (21)
10 (12)

46 (72)
18 (28)
19 (23)

43 (62)
26 (38)
14 (17)

60 (98)
1(2)
22 (27)

29 (55)
24 (45)
30 (36)

19 (24)
61 (76)
34

71 (93)

5(7)
7(8)

71(97)
2(3)
10 (12)

34 (55)
28 (45)
21 (25)
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Variable

Phase A (n=19)

Phase B (n=64) Total

BMI (kg/mz), mean (SD; range)

Systolic blood pressure (mm Hg), mean (SD; range)
Diastolic blood pressure (mm Hg), mean (SD; range)
Heart rate (bpmd), mean (SD; range)

NYHAZE functional classification, n (%)

32 (7; 23-49)°
138 (31; 97-220)

91 (21; 60-160)

81 (19; 53-125)°

29 (6; 19-53)° 30 (6; 19-53)°

130 (29; 90-240)° 132 (29; 90-240)°
80 (16; 40-120)° 82 (18; 40-160)°

79 (18; 42-121)° 79 (18; 42-125)°

| 2(12) 10 (17) 12 (16)
I 8 (50) 15 (26) 23 (31)
i 1(6) 21 (36) 22 (30)
IV 5(31) 12 (21) 17 (23)
Missing 3(16) 6 (9) 9 (11)
LVEF" (%), mean (SD; range) 35 (8; 21-48)9 43 (19; 14-80)" 42 (18; 14-80)'
Heart failure classification (LVEF status), n (%)
Reduced 7 (64) 21 (45) 28 (48)
Mildly reduced 4(36) 9 (19) 13(22)
Preserved 0(0) 17 (36) 17 (29)
Missing 8(42) 17 (27) 25 (30)
Creatinine (mg/dL), mean (SD; range) 1.3 (L; 0.7-5.1)° 1.3 (1; 0.6-8.0) 1.3 (1; 0.6-8.0)

8COPD: chronic obstructive pulmonary disease.
BMissi ng: n=1.

“Missing: n=2.

dbpm: beats per minute.

®NYHA: New York Heart Association.
fLVEF: Ieft ventricular gjection fraction.
IMissing: n=8.

PMissi ng: n=17.

iMissing: n=25.

jMissing: n=3.

KMissi ng: n=5.

Outcome Analysis

We used data from 58 patients available in electronic health
records within 1 year following the first telehealth interaction
to assess changes before and after telehealth. The mean
follow-up time after telehealth was 183 (SD 109; range 14-365)
days. The proportion of missing dataat follow-up wasvery high
(mean 28%, SD 14%, varying from 1/21, 5% to 23/42, 55%
depending on the variable), precluding a precise assessment or
identification of patterns.

There was a modest change in the patients' vital signs after
follow-up compared to basdline. The mean systolic blood
pressurewas 7 mm Hg lower, the mean diastolic blood pressure
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was 3 mm Hg lower, and the mean heart rate was 3 beats per
minute lower. The proportion of patients with signs of
decompensated heart failure was 63% (17/27) compared to 50%
(29/58) of patients at baseline. Of the patients with reduced
gjection fraction assessed at baseline and during follow-up, 55%
(12/22) and 55% (11/20), respectively, had prescriptionsfor the
3 main GDMT drug classes, which can be explained by an
increasein [3-blocker (17/20, 85% to 18/19, 95%) and RAAS-|
(14/20, 70% to 15/19, 79%) prescription but a drop in the
prescription of spironolactone (16/20, 80% to 15/20, 75%).
Newer agents such as neprilysin and SGLT-2 inhibitors were
introduced during the follow-up period for 4 and 1 patient,
respectively, compared to no use record at baseline. The data
are presented in detail in Table 6.
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Table6. Clinical databefore and after telehealth support—subgroup of patients with at |east one follow-up contact registered in primary care electronic
health records (N=58).

Variable Phase A (n=16) Phase B (n=42) Total

Before After Before After Before After
Days between baselineand fol- 157 (109; 14-344) __a 192 (99; 22-365) — 183 (103; 14- —
low-up, mean (SD; range) 365)

Heart failure classification (LVEFb status), n/N (%)

Reduced 719 (78) 719 (78) 15/31 (48) 15/31 (48) 22/40 (55) 22/40 (55)

Mildly reduced 2/9 (22) 2/9 (22) 4/31(13) 4/31 (13) 6/40 (15) 6/40 (15)

Preserved 0/9 (0) 0/9 (0) 12/31 (39) 12/31 (39) 12/40 (30) 12/40 (30)

Missing 7116 (44) 7/16 (44) 11/42 (26) 11/42 (26) 18/58 (31) 18/58 (31)
Systolic blood pressure (mm 13633, 97-220) 134 (43; 90-260)° 132(31;90-240)  123(22,70- 133 (32 90-240) 126 (30; 70-
Hg), mean (SD; range) 160)¢ 260)°
Diastolic blood pressure 91 (23; 60-160) 88 (21; 60-140)° 80 (17; 40-120) 77 (16; 40- 83(19; 40-160) 80 (18; 40-
(mm Hg), mean (SD; range) 109)d 140)°

Heart rate (bpm'), mean (SD; 85 (19; 58-125)9  86(20; 63-125)"  79(18;42-120)  74(13,43- g (18; 42-125)9 77 (1543
range) 100)' 125)!

Signs of decompensated heart failures® , N/N (%)

No 5/14 (36) 5/8 (62) 18/38 (47) 5/19 (26) 23/52 (44) 10/27 (37)
Yes 9/14 (64) 3/8 (39) 20/38 (53) 14/19 (74)  29/52 (56) 17/27 (63)
Missing 2/16 (12) 8/16 (50) 4J42 (10) 23/42(55)  6/58 (10) 31/58 (53)

GDMT!in HFrEF™" | niN (%)

No 417 (57) 317 (43) 6/15 (40) 6/13 (46) 10/22 (45) 9/20 (45)
Yes 3/7 (43) 4/7 (57) 9/15 (60) 7/13 (54) 12/22 (55) 11/20 (55)
Missing 0/7 (0) 0/7 (0) 0/15 (0) 2/15 (13) 0/22 (0) 2122 (9)

B-blocker usein HFrEF, n/N (%)

No 27 (29) 0/7 (0) 1/13(8) 1/12 (8) 3/20 (15) 1/19 (5)
Yes 5/7 (71) 7/7 (100) 12/13 (92) 11/12 (92) 17/20 (85) 18/19 (95)
Missing 0/7 (0) 4/11 (36) 0/13 (0) 4/16 (25) 0/20 (0) 8/27 (30)

MRAC usein HFrEF, n/N (%)

No 37 (43) 3/8 (38) 1/13 (8) 2/12 (17) 4/20 (20) 5/20 (25)
Yes 417 (57) 5/8 (62 12/13 (92) 10/12(83)  16/20(80) 15/20 (75)
Missing 1/8 (12) 4/12 (33) 0/13 (0) 3/15 (20) 1/21 (5) 7127 (26)

RAAS-IP usein HFrEF, n/N (%)

No 3/7 (43) U7 (14) 3/13(23) 3/12 (25) 6/20 (30) 4/19 (21)

Yes 417 (57) 6/7 (86) 10/13 (77 9/12 (75) 14/20 (70) 15/19 (79)

Missing 0/7 (0) 4/11 (36) 0/13 (0) 2/14 (14) 0/20 (0) 6/25 (24)
Neprilysin inhibitor usein HFrEF, n/N (%)

No 7/7 (100) 5/8 (62) 13/13 (100) 11/12 (92) 20/20 (100) 16/20 (80)

Yes 0/7 (0) 3/8(38) 0/13 (0) 1/12 (8) 0/20 (0) 4/20 (20)

Missing 2/9(22) 5/13 (38) 0/13 (0) 3/15 (20) 2/22(9) 8/28 (29)

SGLT-2" inhibitor usein HFrEF, n (%)

No 7/7 (100) 7/8 (88) 12/12 (100) 12/12(100)  19/19 (100) 19/20 (95)
Yes 0/7 (0) 1/8(12) 0/12 (0) 0/12 (0) 0/19 (0) 1/20 (5)
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Variable Phase A (n=16)

Before After

Phase B (n=42)
Before

Tota

After Before After

Missing 2/9 (22) 5/13 (38)

1/13 (8) 3/15 (20) 3/22 (14) 8/28 (29)

@ot applicable.

BLVEF: left ventricular gjection fraction.
®Missing: n=5.

IMiss ng: n=13.

®Missing: n=18.

fbpm: beats per minute.

9IMissing: n=1.

Missi ng: n=7.

iMissing: n=19.

jMissing: n=26.

Kpul monary rales, jugular stasis, or leg edema.
'GDMT: guideline-directed medical therapy.
MHFrEF: heart failure with reduced ejection fraction.

"GDMT—at least one renin-angiotensin-aldosterone system inhibitor+1 B-blocker+1 mineral ocorticoid antagonist.

°MRA: mineralocorticoid receptor antagonist.
PRAAS-I: renin-angiotensin-al dosterone system inhibitor.
9SGLT-2: sodium-glucose cotransporter 2.

Data I ntegration and Feasibility Assessment

The content analysis of the focus groups and individual
interviews gave us a clear view of the intervention context,
allowing us to identify some patterns. While assessing the
feasibility of the intervention, we received critical feedback.
We obtained significant insights on the implementation context
and potential barriersand facilitatorsfor the planned intervention
to be appropriately delivered within the upcoming
cluster-randomized trial. In turn, the quantitative analysis
showed the baseline status regarding the patients’ demographics
and clinical characteristics and some change tendenciesin the
primary care physicians prescription practices after telehealth
implementation.

https://cardio.jmir.org/2025/1/e64438

To draw inferences about both data types, we interconnected
the main findings and correlated them with feasibility domains
[70] when applicable. We concluded that the intervention is
feasible, with adjustments, as described in the A Process for
Decision-Making After Pilot and Feasibility Trialsmodel items
adapting the intervention, adjusting the clinical context within
which the intervention would be delivered, and amending
elements of the trial design [71]. Practicaly, during the
feasibility trial, we decided to use the asynchronous tel ehealth
method and recruit patients discharged from hospitals and
emergency roomsin the future cluster-randomized trial instead
of only including the patients selected by the primary care
physicians. Table 7 consolidates the main findings,
interpretations, and decisions regarding feasibility in a joint
display.
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Table 7. Joint display of results and mixed methods interpretations integrating qualitative and quantitative findings.
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Domain Quantitative results Qualitative results Mixed methods inter- A pePT? actions
pretation
Setting Of 73 patients with Primary careteamsreportedlack «  Thesetting is o Adapt the interven-

available data, 30 (41%) of physiciansinindividual inter- challenging, re- tion for the setting
were White, and 28 views. quiring activein- conditions.
(38%) were Black or The population covered by the volvementof all .  Beaware of possible
from other ethnic minor- practice is socioeconomically stakeholders. access hardships for
ity groups, contrasting vulnerable and hasinsufficient «  Facing difficul- non-White popula-
with the population of knowledge about their condition ties, physicians tions.
the study. and care. may privilege «  Design cointerven-
The mean age of the patientswith eas- tions to overcome
study participantswas 61 ier accessto barriers (eg, patient
years, 4.5 years lower care. education activities).
than the mean reported « Actionsintegrat-
agein Brazil of patients ed with tele-
with heart failure. health support

aimed at patient

health literacy

could be syner-

gic.

Recruitment capacity

Assessment procedures

A total of 83 patients had

Lack of awareness on the part of

Theresultsagree

«  Modifying the inter-

their cases discussed in the primary care physicians of and are likely to vention to include a
2 yearsin the practices their need for support. have a strong nudging strategy for
where physicians used Work overload hindered the use correlation. telehealth use would
the telehealth offer. of cardiologist support with « Anactivesearch favor recruitment.
Only 1in 15 physicians telehealth. by theresearch « A decision was made

who participated in the team of patients to include actively

individual interviews suitable for tele- sought out postdis-

used the telehealth offer. heslth could charge patientsin the
help. subsequent trial.

| dentification of improve-

Both teleconsultant cardiol ogists

Theresultsagree

« Theinterventionis

ment opportunities from and family physicians are opti- and are likely to feasibleand potential-
thebaselineclinical data mistic about using telehealth as have a strong ly beneficial for the
Userate of newer agents atool for care improvement. correlation. clinical performance.

to treat heart failureim-

Lack of awareness of support

«  Design cointerven-

proved from 0 (0%) to 5 need by some primary care tions to overcome
(20%). physicians related to the tele- barriers (eg, profes-
Lack of effect in other health offer siona education activ-
quantitative outcomes ities).

(eg, patients who were

decompensated)

Intervention delivery | dentification of improve- Positive feedback fromthepar- «  Theresultsagree «  Theinterventionis
mentsrelated to theinter- ticipants from the primary care and are likely to feasibleif adapted.
vention teams have a correla The intervention was
Userate of newer agents Videoconferences were time- tion. modified for asyn-

to treat heart failure im-

consuming.

chronous communica

proved from O (0%) to 5 tion in phase B.
(20%).
Implementation re- The upscaled offer of The feedback from teleconsul- «  Theresultsagree «  Theinterventionis
sources telehealth was rapidly tants was positive. and are likely to feasible.
accepted in 13 primary The sustainability of the offer have acorrela-
care practicesin phase wasaconcernin the cardiologist tion.

B.

Thetelehealth offer
seemed cost-effective
and did not cause a bur-
den to the project fi-
nances.

focus group.
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Domain Quantitative results Qualitative results Mixed methodsinter- - A pepT2 actions
pretation
Acceptability o  Therewas no refusal o Content analysisof thepatient « Therewasanat- « Theintervention can

from primary care
physiciansto participate
in the study, although
compliance with the in-
tervention was low in
some settings.

focus group revealed restrictions
regarding the intervention as it
could bearisk for prompt access
to specialized care.

betailored to include
clarification about no
access block for the
patients.

tention point re-
garding the guar-
antee of access
to speciaized
care.

8ADePT: A Process for Decision-Making After Pilot and Feasibility Trials.

Discussion

Principal Findingsand Interpretation

In this study, we aimed to assess the feasibility of telehealth
support from cardiologists to primary care physicians for the
care of patientswith heart failurein the community setting. We
analyzed factors from the study context, stakeholders’ attitudes
and perceptions, barriers, facilitators, and possibleinfluence on
clinical practice.

The content analysis from focus groups and individua
interviews reveal ed afavorable opinion when participants were
asked about telehealth. In parallel, aspects of theintervention’s
context emerged, such as the population’s socioeconomic
conditions and primary care professionals work environment,
collaboration with other health care sectors, and professional
educational background. Considering these aspects and others
that may ensuein different contextsisvital whileimplementing
and assessing telehealth interventions, as in any innovation
strategy.

The assessment of context and human factors has been described
as essential in several publications about social, complexity,
and implementation science. Therefore, the findings of this
feasibility study are consistent with the literature on complex
interventionsinvolving knowledge-seeking behavior, including
eHealth technologies. In areview about spreading and scaling
innovation and improvement, Greenhalgh and Papoutsi [42]
add develop adaptive capability in staff, attend to human
relationships, and harness conflict productively as principles
to be followed when planning the change programs described
by Lanham et a [84]. Other reviews and editorials by Robert
et al [41], Greenhalgh et a [42,43], and Greenhalgh and Russel|
[85] refer to some hardships that we aso found in our study.

Phase B participants who were interviewed reported low
engagement and acceptance dueto work overload. Thefindings
echo somereportsin theliterature. One specific scoping review
on shared decision-making strategies using digital health
technology in cardiovascular care points to increased work
responsibilities as the most frequently reported barrier [86].
The low perception of the relative advantage of telehealth,
present in the analysis of individua interviews, can hinder the
implementation of innovations and, therefore, must be addressed
and discussed before theimplementation of telehealth [87]. This
finding contrasts with recent surveys about continuing medical
education in primary care, where the most frequent reasons for
low engagement, in addition to work overload, weretheinability

https://cardio.jmir.org/2025/1/e64438

to use digital tools and the difficulty in integrating the process
into the practice routine [88].

Another key finding was the patients preoccupation that
telehealth support could block their access to specialized
services. This points to the need to reassure the patients that
accessto the focal specialists will still be available when using
telehealth. Theliterature does not usually describe the patients
perspective on provider-to-provider telehealth. We believe that
including their assessment is essential and highly recommended
in feasibility studies[89].

Regarding demographic data, the patients mean age was 4.5
years|ower than the Brazilian average reported by the National
Brazilian Registry of Heart Failure [90]. We believe that the
participants' low socioeconomic status plays a role in this
disparity. Studies show an earlier and higher exposure to
suboptimal nutrition habitsand low self-carein socially deprived
populations, anticipating the development of risk factors and
diseases that will cause heart failure [73,91]. There was also a
low proportion of participants who were female, Black, and of
other ethnic minority groups in this study, contrasting with the
more frequent use of health care services by women [92] and
the higher heart failure prevalence among Black people and
those of other ethnic minority groups [93]. The demographic
profile of our sample may indicate a selection bias by the
primary care physicians when including the patients for case
discussion. Thisfinding is supported by other authors describing
equity discrepancies and underrepresentation of minority groups
regarding access to care [94] and research participation [95].

The quantitative analysis showed opportunities for improvement
in patient care. At baseline, more than half (39/74, 53%) of the
patients with available data had poor functional capacity. The
low rate of GDMT use may be areason as only 55% (12/22) of
the patients with HFrEF had prescriptions according to the
recommended |local and international guidelines. Unfortunately,
this phenomenon isfrequently reported in the medical literature
[8,25,69,96]. We evaluate the tendency toward GDMT as
favorable, with increases in the use of all drug classes except
spironol actone, whose prescription decreased. Possible reasons
include variations in drug availability in primary care, as
physicians usually prescribe what is available for the patients
to collect for free in the practices, or the primary care
physicians lack of familiarity with the drug. The Change the
Management of Patients With Heart Failure registry published
by Greene et al [24] showed that mineral ocorticoids were the
least prescribed drug among the 3 categories (not prescribed in
67% of the patients vs 27% and 33% of the patients not being
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prescribed RAAS-1 and (3-blockers, respectively). However, the
small number of participants assessed for this outcome does not
allow us to draw accurate conclusions.

Integrating qualitative and quantitative data allowed us to
foresee elements to be tailored in the forthcoming clinical trial
as we evaluated its context, stakeholders' attitudes, and other
practicalities. We deemed the feasibility analysis positive
considering the adjustments and complementary strategies
within the research’s reach. Accordingly, we changed the
recruitment strategy, selecting patients discharged from hospitals
and emergency rooms because of heart failure instead of
depending on primary care physicians' spontaneous use of
telehealth. We al so defined the asynchronous tel ehealth model
as the intervention and planned the implementation of
educational activities to engage the target stakeholders [46].

Strengths

Thisstudy’sstrength liesinits use of mixed methodsto analyze
data integration between the participants opinions and the
possible changes caused by telehealth. Mixed methods are
recommended for studying the feasibility of complex
interventions such astelehealth [48]. Integrating qualitative and
guantitative data allows for a more thorough description of the
intervention’s development and provides specific answers for
researchers, allowing for a better assessment of the feasibility
domains [57,70]. Another strength was using a particular
framework for decision-making in feasibility trials considering
the context and human factors that hinder or facilitate the
intervention.

Thisstudy took placein primary care practicesin Rio de Janeiro,
whichisarich environment for clinical research duetoitslarge
dimensions, organi zation, and systematic use of electronic health
records[97]. Most studies about tel ehealth have been conducted
in high-income countries [29]. Hence, our findings will likely
be transferable within Brazil and other countries with similar
socioeconomic conditions and health care systems. Finally, we
included the patients' vision on the intervention. Although
provider-to-provider tel ehealth does not directly involve patients
as participants, its ultimate goa is to improve their medical
care. Patients assessment of provider-to-provider telehealth
has been investigated in afew studies by some research groups
from North America[39].

Limitations

Our trial has several limitations. The first limitation related to
the study design isusing aconcurrent mixed methods approach
where quantitative and qualitative data are collected
simultaneoudly. This decision wasdriven by time and operability
congtraints. Nevertheless, we believethat it did not significantly
affect inferences or interpretations. We relied on reports from
theliterature stating that concurrent designs are frequently used
in health care research due to their efficiency regarding time
and data collection [98].

The second limitation is the occasional synchronous
communication between the primary care physicians and
cardiologists during phase B, such as WhatsApp texting and
audio and video calls. Although it was a deviation from the
planned intervention, we decided to keep it to ensure the study’s
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pragmatism. The interactions were not frequent, but we
unfortunately did not track them as the measurement was not
planned in our data collection strategy.

Thethird limitation isthe sampling strategy for the focus groups.
We had 1 focus group session with family medicine specialists
and residents, 1 with patients from study phase A, and 1 with
cardiologists. Of the 15 invited patients, only 5 (33%) attended
the session, which could limit data availability. Therefore, a
traditional data saturation assessment of the focus groups was
not conducted as described in the literature [99]. Nevertheless,
the researchers believe that the topics addressed in the focus
groups covered most aspects of telehealth feasibility. In addition,
participants mentioned other topics that enriched the content
analysis. A review by Tausch and Menold [100] describes the
advantages of “smaller focus group sizes for health research,
especialy when sensitive topics are discussed...considering 4
to 6 persons to be optimal.” The aggregation of the individual
interviews, originally a separate research project, further
complemented the corpus of qualitative data and filled gaps by
including the primary care physicians involved in phase B of
the project.

Thefourth limitation isthat we did not includelocal and regional
managers of primary care practices, an essential stakeholder
category, as participantsin thistrial. Asthey deeply understand
the work process in the practices, we may have missed crucia
insights from this group. The fifth limitation concerns the
study’s transferability. Although the researchers assessed the
sample and the corpus for analysis as satisfactory, the settings
are specific to 1 practice in phase A and 1 region of Rio de
Janeiro’s primary care practices in phase B when considering
the qualitative data collection. This may limit how the results
can be generalized to other parts of the city or further geographic
spaces and contexts. Regarding the quantitative methods, the
large proportion of missing follow-up data undermines the
outcome assessment. Therefore, all conclusions about the
guantitative analysis must be seen as a trend, not a significant
result. The findings are exploratory and should be interpreted
cautiously. According to the CONSORT recommendations for
feasibility trialsand pil ot studies[51], determining and attaining
an adequate sample sizeisout of the scope of feasibility studies
asthe objective is not to draw statistical significance of power;
otherwise, the subsequent trial would not be necessary. In any
case, werelied on thisresult to anticipate and devel op mitigation
strategies for the ongoing trial, such as the active recruitment
of patients based on hospital discharge lists and the inclusion
of a more robust research team to ensure a higher participant
recruitment success rate and better data collection [46].

Harms and Risks

The intervention in this study inflicted minima risk or
unintended effects on the participants. However, we considered
the patients’ concerns about being blocked from accessing
specialized consultations.

Conclusions

Considering the described adaptations, this study showed that
it is feasible to offer telehealth support from cardiologists to
primary care physicians to treat patients with heart failure in
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the community setting in Rio de Janeiro, Brazil. Primary care intervention as an attainable opportunity to connect primary
physicians found it valuable and feasible but pointed to and speciaized care. Considering the needed modifications in
hardships in engagement due to work overload. Patients were recruitment and educational strategies, the intervention was
receptive, although they might feel unsafe if they do not have  assessed as suitable for the clinical trial.

direct access to a cardiologist. Cardiologists evaluated the
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