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Abstract
Background: The COVID-19 pandemic accelerated the adoption of telehealth as a key strategy within Brazil’s Unified Health
System. In São Paulo State, digital health initiatives have been developed to implement telehealth-based care models across all
3 levels of health care.
Objective: The aim of this study is to describe the implementation process of the telehealth model in public health facilities to
a lesser extent.
Methods: This descriptive study reports on the implementation of telehealth services at the primary, secondary, and tertiary
levels of health care in São Paulo State. Thirty primary health units, 4 specialty care outpatient clinics, and 18 hospitals
were selected by the institutions participating in the project based on technical, health care, and infrastructure criteria.
Teleconsultations were conducted through the institutional teleconferencing platform, ensuring data security and privacy. Data
were collected through REDCap (Research Electronic Data Capture) between April and December 2024, including operational
metrics and satisfaction scores (Net Promoter Score [NPS]). All participating health care facilities signed a term of adherence
and data sharing agreement. Patients received care only after being informed and after signing a consent and adherence term
for telehealth form.
Results: Telehealth was implemented in 52 health care facilities across 47 municipalities in São Paulo State. A total of 19,053
teleconsultations were conducted in primary health units (NPS 97) and 218 in specialty care outpatient clinics (NPS 74), and
4178 intensive care unit case discussions were held (NPS 86).
Conclusions: The findings suggest that telehealth is a feasible strategy across all levels of health care, even when implemen-
ted at a limited scale, contributing to expanded access and service coverage.
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Introduction
The structure and preparedness of international health
systems experienced profound changes following the World
Health Organization’s (WHO) declaration of a Public Health
Emergency of International Concern in January 2020 due to
the global COVID-19 pandemic [1]. This global emergency
status demanded urgent action and the rapid reorganization of
services, particularly in the health care sector. In this context,
telemedicine emerged as a crucial tool, broadly defined as
the use of Digital Information and Communication Technol-
ogies (DICT) to deliver medical services without in-person
interaction between health care professionals and patients [2].
In Brazil, this scenario has intensified in recent years. In
2022, federal legislation formally regulated telehealth [3-5],
highlighting its strategic role in strengthening the health care
delivery network.

Beyond the immediate impacts of the pandemic, global
population growth and increased life expectancy have
intensified the demand for accessible, digitally integrated
health care services [6]. Many of these demands have been
addressed through telemedicine, particularly in the private
health care sector, where its adoption has been more prevalent
[7-9]. In this broader context, digital transformation and the
optimization of basic health services have been recognized
as viable strategies. Countries that have adopted effective
public policies and strategies for digital health integration
have achieved meaningful advances in health care deliv-
ery [10,11]. However, in Brazil’s public health care sys-
tem, telehealth implementation still faces several barriers,
including technological inequalities, economic limitations,
and a shortage of trained professionals. Considering that
approximately 70% of the population lacks access to private
health care [12], telehealth remains relatively uncommon and
not widely accessible to the entire population.

São Paulo is the most populous state in Brazil, with
over 44 million inhabitants, compared to countries such
as Argentina or Spain. It also holds significant economic
strength, with a gross domestic product exceeding US$ 500
billion, on par with the economies of France and the United
Kingdom [13,14]. This demographic and economic context
positions São Paulo State as a pioneer in several fields [15-
19]. Nevertheless, the state continues to face major challenges
in ensuring equitable and comprehensive access to public
health care. Currently, over 60% of the population, around
28 million residents, depend on the Unified Health System
(Sistema Único de Saúde [SUS]) for medical services [20].

Given this scenario, particularly in low- and middle-
income countries, the challenges associated with success-
ful telehealth implementation become evident [21,22]. In
addition to technological barriers and the need for interoper-
ability between systems, key enablers of effective digital
transformation include shifts in organizational culture and
the empowerment of both health care professionals and the
population [11,23].

In this context, the development and adoption of
strategies to expand access to public health care have
become urgent. In Brazil, the SUS stands to benefit
significantly from digital transformation initiatives, with
telehealth representing a key priority. These efforts have
the potential to strengthen the health care value chain,
expand service networks, and improve system perform-
ance, benefiting providers, health care professionals, and
most importantly, patients [24]. Furthermore, telehealth
initiatives tailored to local health needs and territorial
specificities may offer an innovative approach to expand-
ing service reach and ensuring continuity of care across all
levels of the health care system [25,26].

This study aims to describe the implementation process of
a telehealth model in public health care facilities, conducted
on a limited scale across the 3 levels of health care.

Methods
Study Design
This study describes the implementation of telehealth services
across 3 health care levels in São Paulo State and presents
the preliminary results of this proof-of-concept, conducted
between March and December 2024.
Ethical Considerations
All participating health care facilities signed a term of
adherence and data sharing form, formally confirming their
participation and the sharing of individual data with the
proposing health care facility. Patients seeking telehealth
services at these facilities were presented with a consent
and adherence term for telehealth services form and were
referred to telehealth only after signing this document. The
term explicitly detailed the care provisions and outlined the
rights and responsibilities of both parties, including medical
credentials and qualifications. This study was approved by the
Research Ethics Committee for Human Subjects of Hospital
das Clínicas da Faculdade de Medicina da Universidade de
São Paulo (HCFMUSP; Certificate of Presentation for Ethical
Review [CAAE]: 85835525.0.0000.0068, #7.366.109). The
study complies with the Brazilian Data Protection Law, which
sets rules and guidelines for processing and confidentiality of
data [27].
Local Context and SUS
São Paulo State is one of Brazil’s 27 federative units (26
states and 1 federal district), located in the southeastern
region of the country, with a land area of 248,309.3 km²
and a population of 44,651,714 inhabitants [28]. The state
comprises 645 municipalities, approximately 78% of which
are considered small (<50,000 inhabitants), while only 9%
have more than 500,000 inhabitants; these larger municipal-
ities account for 42% of the population, reflecting high
population density in these areas [29]. São Paulo State is
organized into regional divisions responsible for managing
sectors, such as education, infrastructure, environment, and
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social development. For the health sector, the organization
is structured into 17 regional health departments distributed
across the territory [29].

Although the SUS is organized according to the Health
Care Network (Rede de Atenção à Saúde [RAS]) model,
which considers different levels of care and technological
capacities to minimize fragmentation of health actions and
services [30,31], challenges in integration remain. Conse-
quently, efforts have been focused on advancing interoper-
ability among SUS information systems [32]. São Paulo
State identified an opportunity by establishing a digital
health strategy aimed at expanding access to health care
and promoting future integration across different health care
levels.

The first step was the establishment of the Centro
Líder de Inovação em Saúde Digital, affiliated with Sec-
retaria de Estado da Saúde de Sao Paulo (Sao Paulo’s
Health State Secretariat, Brazil), Fundacao Faculdade de
Medicina (financial support), Nucleo de Inovação Tecnolog-
ica InovaHC, and the Hospital das Clinicas HCFMUSP,
Faculdade de Medicina, Universidade de Sao Paulo, Sao
Paulo, Brazil. Through the Programa de Pesquisa, Desen-
volvimento e Inovação em Saúde Digital, proof-of-con-
cept proposals for telehealth-focused care solutions were
developed for integration into São Paulo State’s public health
care system. Qualified professionals composed the opera-
tional and medical teams responsible for implementing the
telehealth model. These teams operated at the Centro Líder de
Inovação em Saúde Digital according to their assigned health
care level.
Implementation of Telehealth Services
The current telehealth implementation proposal was
developed within the SUS organizational framework,
encompassing telehealth provision in primary health units
(PHUs), specialty care outpatient clinics (Ambulatório
Médico de Especialidades [AMEs]), and hospitals within São
Paulo State’s public health care network. Given the State’s
significant territorial size and population density [33], an
opportunity was identified to test a proof-of-concept aimed
at assessing the feasibility of expanding telehealth across the
public health care network at all 3 health care levels. The

telehealth model is based on a triad: health care delivery,
training program, and monitoring indicators.

For implementation, all participating health care facili-
ties were required to meet minimum infrastructure and
technological standards. These included having a private
space for telehealth services, stable internet connectivity, and
appropriate desktop equipment (computer, camera, micro-
phone, and speakers). These requirements were verified
through equipment functionality tests and security checks
related to remote access and telehealth service delivery. All
sessions were conducted using the institutional teleconferenc-
ing platform developed by HCFMUSP, ensuring data security
and patients’ privacy during care delivery [34,35].

The telehealth model in primary care was designed to
promote innovation and enhance health services, emphasiz-
ing health promotion through telehealth implementation at
PHU. Thirty PHUs were selected based on criteria includ-
ing nonparticipation in the “Mais Médicos Program”, the
highest number of family health teams per unit, population
size distribution, and the use of the citizen’s electronic health
record.

Telehealth services were offered in the following
modalities: teleconsultation (“remote medical consultations
mediated by DICT, with the physician and patient loca-
ted in different places”), teleinterconsultation (“exchange
of information and opinions between physicians, suppor-
ted by DICT, with or without the patient’s presence, to
assist in clinical or surgical diagnosis or treatment”), and
teleconsultancy (“consulting activities mediated by DICT
among physicians, managers, and other professionals, aimed
at providing clarification on administrative procedures and
health actions”) [5]. These services were allocated 18 hours
per week for each PHU.

The patient’s journey began with attendance at the PHU to
access the local physical and technological infrastructure, as
well as to receive guidance and support from the unit’s health
care professionals. The health care teams at the participating
PHU were responsible for screening and scheduling patients
under this model, prioritizing cases of lower clinical severity
for referral. The patient’s journey is illustrated in Figure 1.

Figure 1. Patient’s journey at the primary health unit (PHU) within the telehealth model.
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At the secondary care level, the structured model inclu-
ded the provision of telehealth services in 9 medical
specialties: psychiatry, orthopedics, neurology, gastroenterol-
ogy, cardiology, endocrinology, infectology, nephrology, and
hematology. These specialties were selected based on unmet
demands in the waiting lists of São Paulo State’s health
care regulation system. Services were delivered through four
AMEs located in different municipalities across São Paulo
State. These units were selected based on having both the
highest unmet demands for the selected specialties and the
largest SUS-dependent population.

The telehealth strategy at this health care level involved
the use of a fully remote model, designed to expand access
to medical care in the 9 specialties. Teleconsultations and

teleinterconsultations were offered, totaling approximately 47
hours per month per unit.

The patient’s journey in secondary health care began
with a medical referral from primary health care. Patients
were considered eligible for telehealth services based on
criteria outlined in clinical protocols developed by a team
of specialist physicians from HCFMUSP. These protocols
aimed to guide clinical decision-making and standardize care
and include elements such as International Classification
of Diseases codes reflecting the highest demand, eligibility
criteria for telehealth services, and prioritization of patients
with available diagnostic test results or those who had
undergone previous procedures (Figure 2).

Figure 2. Patient’s journey at the specialty care outpatient clinic (Ambulatório Médico de Especialidades [AME]) within the telehealth model.

At the tertiary health care level, the telehealth initiative aimed
to provide qualified remote support to intensivist physicians
and multidisciplinary teams working at intensive care unit
(ICU) beds of public hospitals across São Paulo State. This
support was delivered via teleinterconsultations (ICU case
discussion between intensivists in a virtual environment). The
exchange of knowledge in intensive care medicine and other
specialties has the potential to significantly enhance hospital
practices, as well as improve clinical decision-making among
health care teams and administrators. Teleinterconsultations
were offered in 18 selected hospitals based on criteria such
as having 10 or more adult general ICU beds, having an
electronic health record system implemented in the ICU, high

ICU mortality rates, extended ICU length of stay, limited
availability of on-staff specialists, and high clinical complex-
ity of admitted patients. Teleinterconsultation was available 7
times per week to each participating hospital.

The patient’s journey at the tertiary health care level began
with the selection of eligible patients for case discussion. The
telemedicine intensivist first reviewed the patient’s medical
history and then conducted the teleinterconsultation with the
local intensivist. The patient’s clinical progress was continu-
ously monitored and reassessed through teleinterconsultations
until the final outcome of the case (Figure 3).

Figure 3. Patient’s journey in intensive care units (ICUs) within the telehealth model.

Training Program
To standardize workflows and ensure consistent knowl-
edge across teams, training programs were offered both to
internal teams (physicians responsible for providing telehealth

services) and to the local teams at participating health care
facilities.

For the internal teams, training took place immediately
after hiring and aimed to familiarize professionals with
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institutional clinical protocols, telehealth medical documenta-
tion, and operational tools. For the local teams, the ini-
tial training focused on familiarizing staff with telehealth
workflows and platform usage. Following the start of
telehealth services, the training program continued through
ongoing education tailored to the specific needs of each
initiative. The training program was delivered in 3 formats:
asynchronous, synchronous, and in-person.

The target audience included health care professionals
(physicians, nurses, nurse assistants or technicians, physical
and respiratory therapists, among others) and nonclinical staff
who were part of the local health care teams at participating
facilities.
Satisfaction Score
Patient and health care team satisfaction with telehealth
services was evaluated using the Net Promoter Score (NPS).

The NPS is derived from a single question: “On a scale from
0 to 10, how likely are you to recommend our service to
a friend or colleague?” Based on the responses, the percent-
age of promoters (scores of 9 and 10) and detractors (scores
from 0 to 6) was calculated relative to the total number of
respondents. The NPS was then obtained by subtracting the
percentage of detractors from that of promoters and multiply-
ing the result by 100. A score of 76 or higher was considered
to fall within the zone of excellence [36].
Data Collection
Structured questionnaires were administered using the
REDCap (Research Electronic Data Capture) platform
(REDCap 14.5.21, 2025; Vanderbilt University). Data related
to telehealth service delivery were collected between April
2024 and December 2024. The operational indicators are
presented in Table 1.

Table 1. Operational metrics and indicators of the telehealth model.
Indicator Description
Operational health care facilities Cumulative number of units participating in the telehealth model
Number of telehealth services Cumulative number of teleconsultations, teleinterconsultations, and teleconsultancies performed
Number of teleconsultations Cumulative number of teleconsultations performed
Number of teleconsultancies Cumulative number of teleconsultancies performed
Number of teleinterconsultations Cumulative number of teleinterconsultations performed
Number of patients Cumulative number of new patients served through telehealth
Satisfaction score (patient NPSa) NPS-patient satisfaction with teleconsultation
Satisfaction score (health care team NPS)b NPS-health care team satisfaction with teleinterconsultation

aNPS: Net Promoter Score.bFor hospitals, the NPS was applied to health care teams.

Results
A total of 52 health care facilities participated in this study,
covering all 3 health care levels. The characteristics of
these participating health care facilities are summarized in
Table 2. The participating PHU had an average population
of 6366 (SD 5133.3) individuals and an average team size
of approximately 13 (SD 5.1) health care professionals.
Regarding the municipalities where these PHUs were located,
23 (77%) had populations of up to 50,000 inhabitants.

Among the 4 AMEs, the average team size was 90
(SD 42.1) health care professionals. In terms of the munic-
ipalities served by these AMEs, 2 (50%) were located in
areas with 100,001 to 400,000 inhabitants, 1 (25%) in
municipalities with 50,001 to 100,000 inhabitants, and 1

(25%) in municipalities with 10,001 to 50,000 inhabitants.
Referral coverage for AME services ranged from 13 to 25
municipalities.

Regarding the 18 participating hospitals, the average team
size was approximately 83 (SD 68.7) health care professio-
nals. Based on the number of SUS beds, 15 (83.3%) were
classified as large-sized hospitals (151 to 500 beds) and 3
(16.7%) as extra-large hospitals (>500 beds). In terms of
administrative management, 17 (94.4%) were state-managed,
while 1 (5.6%) was managed by Social Health Organiza-
tions. Among the 15 municipalities where the hospitals
were located, 8 (53.3%) had populations between 100,001
and 400,000 inhabitants, 6 (40%) had more than 400,000
inhabitants, and 1 (6.7%) had between 10,000 and 50,000
inhabitants.

Table 2. Characteristics of the participating health care facilities (N=52).
Characteristics Values
PHUa (n=30)
  Population coverage of the PHU (mean, SD)b 6366.2 (5133.3)
  Registered population at the PHU (mean, SD)b 5852.5 (3505.4)
  Number of health care teams (mean, SD)b 1.8 (1.1)
  Number of health care professionals (mean, SD)b 13.5 (5.1)
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Characteristics Values
  Municipality by population size, n (%)
   Up to 10,000 inhabitants 6 (20)
   From 10,001 to 50,000 inhabitants 17 (56.7)
   From 50,001 to 100,000 inhabitants 6 (20)
   From 100,001 to 400,000 inhabitants 1 (3.3)
   Over 400,000 inhabitants 0 (0)
  Proportion of SUSc-dependent population per municipality, n (%)
   ≤25% 0 (0)
   25.1%‐50% 0 (0)
   50.1%‐75% 8 (26.7)
   75.1%‐100% 22 (73.3)
Specialty care outpatient clinics (AME) (n=4)
  Number of health care professionals (mean, SD)b 90.0 (42.1)
  Municipality by population size, n (%)
   Up to 10,000 inhabitants 0 (0)
   From 10,001 to 50,000 inhabitants 1 (25)
   From 50,001 to 100,000 inhabitants 1 (25)
   From 100,001 to 400,000 inhabitants 2 (50)
   Over 400,000 inhabitants 0 (0)
  Number of referred municipalities, n
   Botucatu 25
   Dracena 17
   Itapeva 15
   Ourinhos 13
Hospital (n=18)
  Number of health care professionals (mean, SD)b,d 83.1 (68.7)
  Total number of SUS beds, n (%)
   Small size (≤50 beds) 0 (0)
   Medium size (51-150 beds) 0 (0)
   Large size (151-500 beds) 15 (83.3)
   Extra capacity (>500 beds) 3 (16.7)
  Type of management, n (%)
   Municipal 0 (0)
   State 17 (94.4)
   Social health organization 1 (5.6)
  Municipality by population sizee, n (%)
   Up to 10,000 inhabitants 0 (0)
   From 10,001 to 50,000 inhabitants 1 (6.7)
   From 50,001 to 100,000 inhabitants 0 (0)
   From 100,001 to 400,000 inhabitants 8 (53.3)
   Over 400,000 inhabitants 6 (40.0)

aPHU: primary health unit.
bSelf-reported data by the participating facility.
cSUS: Sistema Único de Saúde (Unified Health System).dData available for 13 hospitals.eIncludes municipalities where the participating public health care facilities were located. The city of São Paulo included 4 hospitals in the sample.

Regarding geographic distribution, 47 municipalities in
São Paulo State were covered by at least 1 participating
health care facility. The PHUs were located in 30 distinct

municipalities, the AME in 4, and hospitals in 15 municipali-
ties (Figure 4).
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Figure 4. Geographic distribution of participating health care facilities by regional health departments in São Paulo State.

The main results of the operational indicators related
to telehealth service provision are presented in Table 3.
At the PHU level, a total of 19,041 telehealth services
were delivered, comprising 14,686 teleconsultations, 3791
teleconsultancies, and 562 teleinterconsultations. A total of
12,584 patients were served, and the patient satisfaction score
(NPS) was 97.0, classified within the “excellence zone”.

At the AME level, 218 telehealth services were provided,
including 216 teleconsultations and 2 teleinterconsultations.

A total of 218 patients were attended, with an NPS of 74,
classified as the “quality zone.”

In hospitals, 4178 ICU case discussions were conducted,
involving 725 patients. The health care team’s satisfaction
score with the telehealth services was 86, classified within the
“excellence zone.”

Table 3. Operational metrics of the telehealth models across primary, secondary, and tertiary health care levels in São Pauloa.
PHUb AMEc Hospital

Operation start April 2024 November 2024 August 2024
Number of health care facilities 30 4 18
Number of telehealth services 18,874 219 —d

Number of teleconsultations 14,563 217 —
Number of teleconsultancies 3753 — —
Number of teleinterconsultations 558 2 1206
Number of ICUe case discussions — — 4654
Number of patients 12,425 219 701
Satisfaction score (NPS)f 97.0g,h 74.0 86.0i,j

aData refer to the period from April 1 to December 31, 2024.
bPHU: primary health unit.
cAME: Ambulatório Médico de Especialidades (specialty care outpatient clinic).dNot available.eICU: intensive care unit.fNPS: Net Promoter Score.gPatient.hDelight zone.iHealth care team.j Excellence zone.
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Discussion
The fragmentation of health systems and services stands
out as one of the major contemporary challenges faced by
public health systems worldwide [37]. In response to this
issue, in 2016, the WHO proposed a significant restructur-
ing of public health systems to its member countries [38].
This new framework emphasizes patient-centered models that
integrate care across different health care levels and sectors.
An opportunity was identified to encourage models aimed at
the integration of health care services in order to improve
service accessibility, reduce unnecessary hospitalizations and
readmissions, enhance treatment adherence, increase patient
satisfaction, and improve health outcomes [38].

The National Health Service in the United Kingdom is one
of the most well-established public health systems globally
[39]. Since its inception in 1948, the National Health Service
has undergone a major legislative reform to promote a new
integrated care model known as integrated care systems
(ICSs) [40]. Established in 2022 across England, ICSs focus
on improving health and care services through prevention,
better outcomes, and the reduction of health inequalities [41].
ICSs are described as “partnerships of organizations that
come together to plan and deliver joined-up health and care
services and to improve the lives of people who live and
work in their area.” This integration ensures holistic patient
support, illness prevention, inequality reduction, and more
effective management of health across primary, community,
and secondary care [41].

Integration across health care levels and between health
and social care sectors has also been a continuous pri-
ority in health system reforms within the Nordic coun-
tries. Each country has adopted distinct strategies to tackle
challenges related to population aging, multimorbidity, and
care fragmentation [42,43]. These systems are rooted in
principles of universality, equity, and predominantly public
financing. They are characterized by intersectoral coordi-
nation, the use of interoperable digital technologies, and
multilevel governance mechanisms that foster continuity of
care [42,44].

Building on these evolving health care models, telehealth
has emerged as a key enabler in supporting and transform-
ing care delivery [11]. Digital technologies are increasingly
leveraged to enhance health care provision across levels
of care [45]. Recent evidence has demonstrated significant
benefits, including reduced hospital admissions, improved
clinical outcomes, and enhanced patient experiences [46-49].

This study described the implementation process of
telehealth services across all 3 health care levels in 52
public health care facilities in São Paulo State. A total of
20,464 telehealth services were delivered, covering 13,527
patients. It is important to emphasize that this initiative was
designed with a limited-scale scope, aiming to implement and
observe each model independently. This approach enabled a
more detailed understanding of the unique characteristics and
operational needs of each level of care. The insights obtained

from this proof-of-concept phase are expected to inform the
design of an integrated telehealth model capable of supporting
patients throughout their health care journey.

In Brazil, successful telemedicine experiences have been
reported across different population groups and health
conditions within the SUS at all 3 health care levels [50-
53]. In 2021, the Digital Primary Health Care (APS Dig-
ital) initiative was implemented in the remote commun-
ity of Paissandú district (Santarém, Pará State, Brazil). In
this initiative, a family and community physician based at
HCFMUSP conducted teleconsultations, supported by a local
health team consisting of a nurse and 2 nursing technicians.
Over a 3-month period, the initiative delivered 220 telecon-
sultations, achieving 95% patient satisfaction and resolving
76.6% of medical complaints, highlighting the viability of
telehealth in underserved areas [50].

Also at the primary care level, a similar initiative led by
HCFMUSP, in partnership with the Brazilian Agency for
Support to the Management of the Unified Health System,
launched the UBS+Digital project. The aim was to provide
teleconsultations in PHUs lacking on-site physicians, with
18 weekly hours allocated to telehealth services. Over a
9-month period, 6312 teleconsultations were conducted, and
the patient satisfaction score (NPS) reached 97, placing the
initiative within the excellence zone [53].

It is worth highlighting that, in these earlier initiatives,
PHUs did not have physicians as part of their health care
teams. In contrast, this study specifically selected PHUs
with on-site physicians, which enabled the implementation
of additional telehealth modalities, such as teleinterconsul-
tations. These sessions facilitate the exchange of clinical
information and opinions between physicians to support
diagnostic and therapeutic decisions [54]. In addition, the
presence of a full health care team allowed the use of
teleconsultancy, which supports administrative and clinical
decision-making through interactions among professionals.
Together, these two modalities accounted for approximately
23% of all telehealth services delivered in PHUs, sug-
gesting that collaborative knowledge-sharing is becoming
an increasingly embedded practice in primary care, one
that enhances service management, team performance, and
clinical outcomes [54,55].

In this study, the municipalities where participating PHUs
were located had more than 50% of their populations
depending on SUS. This scenario is consistent with São
Paulo State’s overall primary care coverage rate of 68.4%,
indicating that many regions still face challenges in accessing
timely and comprehensive primary health care services [56].
In this context, telehealth emerges as a crucial strategy for
expanding access and reducing inequities at the primary care
level.

Regarding secondary health care, AMEs were established
in São Paulo State in 2007 as high-resolution health
care facilities equipped with modern technologies, offering
consultations, diagnostic tests, and in some cases, surgical
procedures all within a single location [57]. Patients referred
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to AME come from primary health care services to address
more complex health needs that could not be fully managed
at the primary level. For the current telehealth model, 4
AMEs were selected, each offering an average of 47 hours
of telehealth services per month. A total of 218 telehealth
services were delivered, with a satisfaction score (NPS) of 74,
which falls within the “quality zone.”

Studies describing telehealth initiatives through AME
remain scarce in the literature. In contrast, primary health
care has increasingly been recognized as a favorable setting
for integrating specialized care via telehealth projects. The
“TeleAMES” project, approved by the Brazilian Ministry of
Health, facilitated over 142,000 teleinterconsultations across
12 specialties at PHUs and Indigenous Health Centers in
the North and Central-West regions of Brazil [58]. Simi-
larly, other initiatives integrating specialist physicians into
primary health care settings through teleinterconsultations and
teleconsultancies have reported positive outcomes in terms
of referral quality, patient satisfaction, and continuity of care
[59-61].

Within this context of specialized health care delivery,
even though implemented to a lesser extent, the telehealth
model adopted in the AME of São Paulo State enabled
scheduling of medical appointments across 9 specialties,
reflecting the highest demand identified among the general
population. The volume of telehealth services provided was
dependent on scheduling availability within the Health Care
Regulation System of São Paulo State, a platform designed
to manage the allocation of specialized health care appoint-
ments and optimize population access to secondary health
care services [62].

Initiatives in secondary health care aim to address
persistent challenges in public health systems, such as
inefficiencies in regulatory mechanisms, prolonged waiting
lists, and the uneven distribution of medical specialists across
geographic areas [58,63]. Access to secondary care services
is consistently identified as one of the primary barriers to
achieving comprehensive care within the SUS and is often
described as the main “bottleneck” in the implementation
of the RAS model [63-65]. In this context, initiatives that
support the structuring and planning of strategies to allevi-
ate pressures on the public health system and promote best
practices are essential for the ongoing development of the
SUS and the enhancement of user experience.

At the tertiary care level in the present study, a total of
4178 ICU case discussions were conducted through 1205
teleinterconsultations, serving 725 patients across 18 public
hospitals in São Paulo State. The health care team satisfac-
tion score was 86, placing it within the “excellence zone.”
Several hospital-based telehealth initiatives have gained
prominence, especially during the COVID-19 pandemic.
The HCFMUSP led the implementation of hospital tele-
health services and the TeleICU model, which included
online training for health care professionals. The Tele-ICU-
SES project completed 11,823 teleinterconsultations across
34 hospitals in São Paulo, achieving a satisfaction score
of 82. Its subsequent expansion to 5 additional hospitals

nationwide (Tele-ICU-Brazil) resulted in 936 ICU case
discussions and over 11,500 teleinterconsultations. Due to
the increased risk among pregnant patients, particularly
vulnerable to severe COVID-19, the project was further
extended as Tele-ICU-Obstetric, providing telehealth support
in 27 hospitals throughout the country [52]. At the hospi-
tal level, other methodologies were developed and adapted
to broaden telehealth services across multiple specialties,
totaling 140,671 telehealth services and meeting expectations
for teleconsultation quality [51].

Telehealth services in ICUs are recognized as a form
of organizational innovation that enhances access to and
quality of critical care [66]. Importantly, the effectiveness
of these interventions is closely linked to the characteris-
tics of the local environment and the degree of collabo-
ration between remote providers and on-site critical care
teams [66,67]. Therefore, understanding the local health
care culture, available resources, and stimulating engagement
among local health care professionals is crucial. In this
study, the satisfaction level of participating health care teams
reached the “excellence zone,” reflecting high acceptance of
the telehealth model implemented.

Finally, it is important to acknowledge the heterogeneity
of public health care facilities in Brazil, particularly regarding
resource availability across different regions and levels of
care [68,69]. In this context, the successful implementation of
innovative care models, such as telehealth, is often challenged
by structural limitations, including insufficient infrastructure,
unstable internet connectivity, and limited familiarity of
health care professionals with digital tools. In this study,
some participating health care facilities reported difficulties
related to the availability of electronic equipment (com-
puter, webcam, microphone, and headset), lack of private
spaces suitable for remote consultations, and unstable internet
connectivity. In these situations, the support provided by
higher administrative levels proved essential to bridging such
gaps and ensuring the successful execution of the telehealth
model.

Since 2021, the WHO has been actively supporting
countries in adopting digital health strategies to expand health
care access [11]. These efforts align with the Sustainable
Development Goals of the United Nations 2030 Agenda
[70,71]. Within this framework, one of the guiding princi-
ples of digital transformation emphasizes the importance
of inclusivity, aiming to reach not only socioeconomically,
geographically, or culturally vulnerable populations but also
those affected by digital illiteracy [72]. In this regard, DICT
holds significant potential to reduce health inequalities by
facilitating timely access to health information and digital
tools for prevention and care [72].

Digital transformation in health care is a continuous
process that requires not only the integration of new
technologies but also a profound shift in organizational
culture to foster a more efficient, accessible, and innova-
tive health system. Although persistent challenges remain,
including technological, cultural, and social barriers, as well
as issues related to service and resource management [73], the
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main findings of this study are consistent with the exist-
ing literature and reinforce the understanding that telehealth
represents a promising and feasible strategy to strengthen the
SUS.

The findings and reflections presented in this study suggest
the feasibility of implementing telehealth services across
all 3 health care levels. Although applied on a limited
scale, the initiative contributed to expanding access to public
health care, reaching diverse regions throughout São Paulo
State, and achieving favorable satisfaction scores among both
patients and health care professionals.

Considering the geographic extent and regional disparities
within São Paulo State, future telehealth strategies should be

grounded in a comprehensive situational assessment of each
territory, including evaluations of cultural context, technolog-
ical infrastructure, availability of human resources, digital
literacy, and the need for continuous professional training.

In this regard, the model implemented and described in
this study—grounded in the triad of health care delivery,
training program, and monitoring indicators—demonstrates
significant potential for sustainable scale-up and reinforces
the role of telehealth as a strategic and impactful approach to
strengthening the public health care system.
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