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PREFACE

This thesis presents data obtained as a result of a set of three studies included in my Ph.D.

research.

This thesis is structured in five chapters. The first chapter provides insight into previous
knowledge regarding the role of digital health in the global health topic. It also includes the

objectives and aims of this thesis.

The second chapter presents the results of the first study, a systematic review performed on the
National Telemedicine Programs in the African SIDS (Cabo Verde, Comoros, Guinea-Bissau,

Mauritius, Sao Tome and Principe, and Seychelles).

The third chapter comprises the second study, where a case study approach is used to better
understand the implementation and deployment of telemedicine in Sao Tome and Principe.

This work was published in an international journal (i).

The fourth chapter, addresses the third study, where it exploits a case study approach combined
with the AAAQ (availability, accessibility, acceptability, and quality) health workforce

framework for assessing the STP telemedicine program.

Chapter five encloses an overall discussion and conclusions of the studies performed, together

with the limitations, recommendations and future perspectives of the work developed.

(i) Gongalves, C., da Mata, A., & Lapéo, L. V. (2021). Leveraging technology to reach global
health: the case of telemedicine in Sao Tome and Principe health system. Health Policy and

Technology, 10(3), [100548].https://doi.org/10.1016/j.hlpt.2021.100548
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CHAPTER I: INTRODUCTION
1.1 GLOBAL HEALTH
1.1.1 EQUITABLE, AFFORDABLE AND UNIVERSAL ACCESS TO HEALTHCARE

Universal health coverage (UHC) is often explained as that “all people and communities have
access to needed quality health services without the risk of financial hardship, cuts across the
health targets, and contributes to promoting health security and equity” (UHC 2030 2017).
Although, despite some recent improvements, still about “half of the world's population still
lacks access to health care”, meaning that the health systems are failing in covering all the

population” (WHO 2021).

Equitable access to health care is achieved only through a strong link between UHC and quality
of service. In other words, even with a supposedly good UHC, justice cannot be achieved if the
quality of service is compromised. Often, one needs quality of workforce to reach quality of
service. The problems that hamper the use of medical services, i.e., equality of opportunity to
access care, should be identified by each country’s health institutions. Strategic planning plays
an important role in improving access to care towards a UHC. In Africa, countries such as
Ghana and Rwanda have embrace strategies very much aligned with the WHO standards and
are considered good examples of adequate health governance (Sanogo, Fantaye, and Yaya

2019).

United Nations (2022) in the "Sustainable Development Goals Report - 2022", outlines the
expected evolution of the process to achieve the 17 SDGs. Therefore, the report’s data indicate
that the 2030 Agenda for Sustainable Development is at risk due to multiple crises we are
experiencing, including climate change, COVID-19 and conflicts, which harm all the Goals.
The report points out the impact (negative and positive) of COVID-19. On one hand, the

analysis shows that the pandemic has infected more than 500 million people worldwide, caused
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millions of deaths, disrupted essential health services, altered the progress of UHC, reduced
global life expectancy, increased the prevalence of mental illness, and increased deaths from

most common infectious diseases as illustrates in Figure 1.

COviD-19

IS THREATENING DECADES OF PROGRESS IN GLOBAL HEALTH

500 MILLION 15 MILLION 44 ngyr R leVEhSAL

PEOPLE i DEATHS #4444 00 ”

WORLDWIDE | y 2R4R%  © COUNTRIES W HEALTH
i : :  COVERAGE

PROGRESS ON

-
GLOBAL = PREVALENCE OF 4 DEATHS FROM
LIFE IMMUNIZATION ANXIETY / TUBERCULOSIS
BBl EXPECTANCY COVERAGE DEPRESSION & MALARIA

Source: The Sustainable Development Goals Report 2022, UN

Figure 1. Covid-19 threats to the Global Health
(source: United Nations (2022)

However, the lessons learned during the pandemic should help to improve management
mechanisms, particularly data and information mechanisms, so that faster responses can be
made in the event of a crisis. Positively, the Covid-19 crisis is an opportunity to improve
processes and promote innovation. Globally, all efforts must be brought to achieve the 2030

Agenda for Sustainable Development (United Nations 2022).

1.1.2 HUMAN RESOURCES FOR HEALTH (HRH)

WHO (2016b) defines broadly health workers as “all people engaged in actions whose primary
intent is to enhance health”. Hence, these workers have a structuring function for health
systems and are considered a very valuable asset for the organisation of health care. From this

perspective, the strategic management planning of these human resources is relevant, whether
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in the public or private sector. WHO (2018), in line with this idea of the importance of health
workers, highlights the Sustainable Development Goals 3 (SDG 3) describes as “Ensure
healthy lives and promote well-being for all at all ages”, target 3. C, the importance of aspects
like "recruitment, development, training and retention of the health workforce in developing

countries, particularly in the Least Developed Countries and Small Island Developing States",

In this sense, to identify the availability of these health workers it is essential to analyse some
key concepts, such as demand, need, needs-based shortage and supply. The WHO (2016b)

presents the definition of the concepts as described below:

Demand for health workers is understood as "the number of health workers that the

health system (both public and private) can support in terms of funded positions or
economic demand for services"

e Need of health workers is the “number of health professionals required to achieve
health system goals”

e Needs-based shortage is” the situation in which the number of health workers needed
to meet population health needs transcend the available supply of health workers”

e Supply is “the number of health workers that are available in a country”

The planning and monitoring of these workers' stock variables are crucial in workforce
management to ensure sufficient proportion and expertise to meet health systems' goals (WHO

2016b; Cometto, Buchan, and Dussault 2020).

Globally, by 2030 the health workforce is estimated to be about 67.3 million, based on the 2013
statistic which indicates that the number of health workers was then over 43 million. Regarding
the shortage of health workers (physicians, nurses, midwives and other cadres of health

workers), in 2013 it was estimated at 17.4 million. and by 2030, it is projected to be even higher
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than 14.5 million. These data may indicate that there will have to be a significant strengthening

in the next years to reverse this trend (WHO 2016b).

According to the WHO observatory data realized in 2016, in Africa, the shortage of health
workers has reached 4.2 million and is projected (based on needs) to worsen to over 14.5
million by 2030, which poses a considerable challenge to the annual increase in health worker
stock in health systems in this region (WHO 2016b). However, the latest data published (in
2020) by WHO estimates that the shortage of health workers in Africa based on needs will

reach 6.1 million by 2030, out of a total of 14.5 (WHO 2020).

Human resources for health (HRH) directly influence the performance of health systems and,
consequently, the quality of service delivery (WHO 2010a). Thus, taking into account the
limited human resources available also in African countries, it is fundamental that health
systems be organised and governed with a strong focus on building the capacity of the
workforce and distributing these professionals according to the needs of the population

(Sanogo, Fantaye, and Yaya 2019).

In Africa in general, and in Portuguese-speaking countries in Africa (PALOP) in particular, the
availability of accurate data on health workers is limited. The capacity to collect, analyse and
utilize HRH information is weak in the Region. Moreover, research and dissemination of HRH
best practices have been limited. The lack of HRH research has hampered the diagnosis of
health workforce challenges and the progress of appropriate evidence-based to feed the design

of new policy (WHO 2010a, 2020).

1.2 DIGITAL HEALTH

1.2.1 DEFINITION AND SCOPE

Over the years, the technological and digital revolution has promoted greater access to and use

of ICT, such as mobile phones and the internet, which have led to changing perspectives on
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new business models and even altered human behavior. These technologies have been seen as

a potential solution to help address global health problems (WHO 2010b).

Technological innovations and the need to provide quality healthcare that reaches everyone
have led us to find ways to expand these services to inaccessible areas, which has had a positive
impact on the health of more remote communities, travellers, and even soldiers in war zones

(Coiera 2002).

When we describe the history of digital health, we realize that essential concepts such as
telematic, telemedicine, telehealth, eHealth, and mHealth are now, after some years, integrated
into this digital umbrella. These concepts have had a figurative meaning over the decades until

more recent times (Meister, Deiters, and Becker 2016).

In this context, telematics is considered the first concept to emerge in the 1970s, which defines
the use of ICT to support the exchange of data between different information systems (Meister,

Deiters, and Becker 2016).

According to WHO (2010b) "Telemedicine is the provision of health services where distance
is a critical factor" It can be subdivided into a few branches, in which health professionals use
ICT for the transfer of valid information for diagnosis, treatment, prevention, and disease

monitoring, research and evaluation, and continuing education (WHO 2010b).

Coiera (2002) illustrates that from the beginning to the present time, the development of

telemedicine had four different phases, which are presented in Figure 2.
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Source: Coeira, 2002

Figure 2. Phases of Telemedicine development

Often the concepts of telemedicine and telehealth are considered synonymous and used

interchangeably (WHO 2010b).

The World Health Assembly resolution, WHAS58.28, for the first time defined the concept as
“eHealth is the cost-effective and secure use of ICT in support of health and health-related
fields, including health-care services, health surveillance, and health education, knowledge and
research” in 2005 (World Health Assembly 2017). Since then, eHealth has become considered
crucial for the World Health Organization (WHO) impacting its growth. In 2015, the mHealth
(mobile health) concept emerged as the use of mobile devices for medical and public health

practice (WHO 2016a).

Digital health is known as the mean of the “field of knowledge and practice associated with the
development and use of digital technologies to improve health”’(Dhingra & Dabas 2020). It is
an umbrella term that encompasses eHealth, and the use of advanced computer science, which

includes smart and connected devices (Dhingra & Dabas 2020).
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Nowadays, we can consider that digital health, as a broader term, represents the evolution of

telemedicine. Teleconsultation is therefore a service included in digital health.
1.2.2 APPLICATIONS

According to the type of interaction between the individuals (health professionals or health
professionals and patients) involved, telemedicine applications can be classified into real-time
and asynchronous. Real-time telemedicine (eg. videoconferencing) consists of an exchange of
data. On the other hand, asynchronous telemedicine consists of the discussion of copied data
between individuals (“Telemedicine Market Size : Global Industry Demand, Growth, Share
&amp; Forecast 2024 n.d.). The examination of patients can be performed anytime and

reported by any specialist connected to the internet with a good link (Coiera 2002).

Currently, as illustrated in Table 1, telemedicine can be classified into several types:
telediagnosis, teleconsultation, Tele-education, telemonitoring, and telesurgery (Coiera 2002;

Christiansen et al 2014a ; Xia and Lu 2021).
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Table 1. Types of Telemedicine

DESCRIPTION

Diagnostic examinations (e.g. x-ray, magnetic resonance imaging,
Telediagnosis | electrocardiogram, etc) where interpretation is done remotely
(Christiansen et al 2014a).

Monitoring of the patient's condition through devices that
continuously measure the patient’s vital signs, where a response or

Telemonitoring . . .. . .
alert is given to guide the clinical case. The health professional
provides remote assistance (Chrstiansen et al 2014a).
Consultation and exchange of information between physicians and
patients or between physicians, It could be used for; “establislunents,
mformation on laboratory and imaging exam results, discussion of
Teleconsultation

clinical cases, and robotic surgery situations”™ (“Telemedicina, Relagdo
Medico-Doente e Aspectos Deontologicos — Ordem Dos Medicos™ n.d.
. Christiansen et al 2014a).

Training of health professionals at a distance (“Telemedicina, Relagio
Tele-training Médico-Doente e Aspectos Deontologicos — Ordem Dos Médicos™
n.d.).

Remote surgical treatment uses wireless networking and robotic
Telesurgery technology that allow surgeons to operate on patients who are
distantly located (Xia and Lu 2021).

The latest advances in robotics and wireless communication technology have enabled the
emergence of telesurgery as a new field, revolutionizing the traditional medical way as it allows

surgical treatment at a distance (Xia and Lu 2021). There are already very interesting examples.

According to Choi, Oskouian, and Tubbs (2018), the first telesurgery occurred in 2001, which
was conducted by a surgical team in New York, USA, using a robotic system. Since then,
advances have been numerous. For example, the possibility of integrating a 3D visual feedback
system has been studied, the most significant benefit being the improvement of observation
through a floating holographic image of the surgical field, improving the detail of the shared
visual exposure, and the collaboration between distant physicians A significant challenge is
the “latency time, which is defined as the time delay in transferring feedback between the two

distant locations” (Choi, Oskouian, and Tubbs 2018).
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1.2.3 CONTRIBUTIONS TO GLOBAL HEALTH

Worldwide, the potential of health technologies to contribute to progress on the 17 Sustainable
Development Goals is recognized (WHO 2020a). In this context, new solutions such as
Telemedicine and other Information and Communication Technology in health play a
significant role in improving medical diagnosis, therapy, clinical trials, self-management of
care, and person-centered care, as well as building more knowledge, skills and evidence-based

competencies for professionals to support healthcare (WHO 2010b; WHO 2020a).

WHO argues that these technologies have the potential to assist the “triple billion™ goals by
ensuring that “an additional billion people enjoy universal health coverage, that an additional
billion people are better protected from health emergencies, and that an additional billion
people enjoy better health and well-being” (Figure 3) addressed in the WHO's Thirteenth

General Programme of Work, 2019-2023 (WHO 2020a; WHO 2018).

Source: Thirteenth General programme of work 2019-2023, WHO (2019)

Figure 3. Strategic priorities interconnected

In this context, WHO presented in 2020 the "Global Strategy on Digital Health 2020-2025"
aiming at strengthen digital interventions in health systems and institutional support for

countries to implement action plans to consolidate their national strategies for digital health.

20



To accomplished this there will be the need to strengthen investments in governance,

institutional capacity and the workforce (WHO 2020a).

In sub-Saharan Africa and the Community of Portuguese Speaking Countries (CPLP),
telemedicine has already brought together some successful health programs, which have been
continued (Lapdo et al. 2016). In this way, telemedicine solutions are expected to bring more
efficiency and provide quality to health service delivery for the benefit of citizens and health

professionals ( WHO 2010b).

The implementation of telemedicine in low-income countries has had positive impacts on the
access to clinical assessment, diagnosis, treatment and follow-up consultations. The challenge
is the organization of consultations and the training of professionals, among others, for their

integration into health services (Maia, Correia, and Lapédo 2015).

1.3. THE EVOLUTION OF TELEMEDICINE ROLE IN CPLP

Nowadays, the impact of globalization is conducting the easy dissemination of medical
technologies. But on the other hand, the speed of global communication also increases the risk
of pandemics. Thus, global health priorities are more complex than they were two or three
decades ago, which makes "sustainable development" an even more significant challenge.
Because of these threats, there is a need to strengthen external health assistance to some
countries, especially the PALOP/CPLP countries (IPAD 2011; Huynen, Martens, and

Hilderink 2005).

In this context, in 2008, the commitment to strategic cooperation between the CPLP member
states in the health sector led to the development of the Strategic Health Cooperation Plan
(PECS/CPLP). Therefore, the main goal of the PECS is to contribute toward strengthening the

health systems of the CPLP member states, with priority on the capacity building of human
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resources and institutional development to guarantee universal access to quality health care

(CPLP 2009).

One of the priorities of the PECS/CPLP is to “promote the use of ICTs to guarantee universal
access to quality health care among member countries and identify opportunities for
cooperation as a way of leveraging their use” (Lapéo et al. 2016). Some of these countries have
experience in using ICTs for telehealth; for example, within the CPLP, two countries classified
as Small Island Developing States (SIDS) can be highlighted, namely Cape Verde and Sao

Tome and Principe (Lapéo et al. 2016; WHO 2017).)

1.3.1 SAO TOME AND PRINCIPE

The Republic of Sao Tome and Principe (STP) is a volcanic archipelago with two islands,
divided into seven sanitary districts: Agua Grande, Mé-Zochi, Lembd, Lobata, Cantagalo,
Caué, and the Autonomous Region of Principe (RAP) (Figure 4), is located in the Gulf of
Guinea, 350 km off the west coast of Africa, with an area of 1,001 km?. The official language
is Portuguese and has a population of over 215,000 inhabitants. STP has young people, with
an average age of 17.9 to 19 years, 17.5 for men, and 18.4 for women. About 61% of the
population is under 25 years of age, and the average age of the population is 18.6 years (World

Bank 2020; WHO 2021; Lima 2018; Na¢6es Unidas 2021).
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Figure 4. Map of Sao Tome and Principe’s
(source: https://www.scandalouscandice.com/)

STP has a tropical climate, with a rainy season from October to May. Agriculture (particularly
cocoa) constitutes a significant part of the country's economy. The country had a Gross
National Product (GNP) per capita of US$1,960 in 2019. It is considered to be a particularly
vulnerable country to climate change due to low economic growth and high poverty rates of

the population (WHO 2021; Lima 2018).

According to the Basic Law on Health (Law no. 09/2018), in STP, in terms of health care
levels, the health system is based on primary, secondary and tertiary care, which should be
articulated to ensure a permanent service to the population for "promotion, prevention,
treatment and rehabilitation care related to health™. This National Healthcare Network includes
public, private or mixed facilities. Thus, the Public Health System (PHS) includes all public
establishments under the tutelage of the government department responsible for health: Central
Hospitals, Regional Hospitals, Health Centres and Health Posts. Private health facilities include
clinics, health posts, pharmacies, private organizations, general or specialized health houses,

as well as other private health facilities (Assembleia Nacional 2018).
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The Health Policy in STP is mirrored in the National Health Development Plan (PNDS) 2017-
2021. The Plan is intended to be a driving force for the continuous improvement of the
population’s health at both community and hospital levels. The Plan aims to strengthen the
programs, the health support system and good health practices to achieve greater effectiveness

and efficiency in the management of the health system (MSSTP 2021).

In the “United Nations Development Assistance Framework Plan for equitable, inclusive and
sustainable development in Sao Tome and Principe - UNDAF 2017 — 2021”, some of the
medium-term development challenges that the country must face are presented. In the area of
health, inadequate training is highlighted, aggravated by the brain drain in Angola,
Mozambique and Portugal, limiting the number of doctors, nurses, midwives and specialists

(UNDAF 2017).

In international relations of the STP, within the scope of health, bilateral and multilateral
cooperation with other countries, bodies and cooperation agencies, in particular with
Portuguese-speaking countries, is encouraged (Assembleia Nacional 2018). In this context, we
highlight an NGO for Development, Instituto Marqués de Valle Flor (IMVF) founded in 1951.
It has been operating in S8o Tomé and Principe (STP) since 1988, initially in the districts of
Mé-Zoxi Mé-Zoxi and Cantagalo, reaching the entire territory in 2008 (Barrocas and Freitas

2014a).

The IMVF developed the "Health for All" project, which represents an "innovative health
development practice” from which crucial lessons can be drawn, even for the most developed
countries, in the area of management and differentiated offer of services at the level of primary
health units (Barrocas and Freitas 2014a; Freitas et al., 2014) in a case study, emphasize that
the Project’s results confirmed that the contracting of healthcare services "is a solution that
makes it possible to ensure the efficiency and effectiveness of care provision and the rapid
achievement of good health outcomes for the populations covered, without jeopardizing the
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coverage and equity of care”, especially in the primary health care context (Barrocas and Freitas

2014a).

Lapdo et al. (2016) summarise the main evidence regarding the telemedicine programme in
STP and recount that since 2012, the country has been experiencing a phase of strengthening
specialised care ("Projecto "Saude para Todos"-"Specialised Care and Telehealth™) through the
use of a platform. This project is in partnership with Camdes - Instituto da Cooperacéo e da
Lingua, I.P. and the Calouste Gulbenkian Foundation, with the direct support of the Hospital
Professor Doutor Fernando Fonseca. Also, STP, since 2008, has had significant support in
access to child health through bilateral cooperation between the paediatric service of this
country and Portugal, which uses telemedicine for clinical discussion of cases and support in

the evacuation of children.

1.3.2 CABO VERDE

Cabo Verde is an archipelago located 500 km off the west coast of Africa, consisting of 10
islands (Figure 5), nine of which are inhabited by about 538,000 inhabitants [2017]. According
to INE projections for 2030, a significant increase in population aging is expected. Cabo
Verde's population aged 24 or under will reduce substantially, from the current 47% to 38% in
2030, while the population aged 65 or over will increase from 6% to 8% of the total (\World

Bank n.d.; Perrault, Litse, and Bakoup 2014Ministério da Satde de Cabo Verde 2021;).
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Figure 5. Map of Cabo Verde
(source: http://www.mappery.com)

The country has seen remarkable economic progress since 1990, and this development is
mainly due to tourism and social policy developments since the 1970s. The Cape Verdean
economy is supported by tourism - which accounts for 25 percent of GDP and drives about 40
percent of overall economic activity - with a temperate climate all year round. Tourism growth
in recent years has been significant, showing an increase in 2017 (Governo de Cabo Verde n.d.;

World Bank n.d.; MSSSCV 2021).

Cape Verde's performance was highlighted in 2012 for its good governance. Cape Verde's
potential to develop into a logistics, digital, innovation, or financial center is posted. However,
it would require creating and maintaining international competitiveness, which is not possible
due to the characteristics of the ICT sector (relatively low bandwidth per internet user and weak
enforcement of the regulatory regime) that place it below the global average. However, likely,
the technologies sector will likely support the modernization of the delivery of education and
health services across the archipelago and the development of logistics and tourism (\World

Bank Group 2018; Perrault, Litse, and Bakoup 2014).
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In Cabo Verde, the National Health System has a public and a private component. The public
offer of health care focuses on primary, secondary and tertiary care levels. On the other hand,
for the private sector the most significant representation of the available supply is at the level
of clinics/physician practices with consultations in different specialties, characterized by a

substantial number of small offices of individual physicians (MSSSCV 2021).

Since 2012, the Cabo Verde Telemedicine program (CVTP) managed Ministry of Health of
Cape Verde has emerged as a specialized care offer, covering all islands. The geographical
dispersion of the country leads to the need for patient evacuation, internally and externally,
depending on the clinical needs of the patients and the existing response capacity of the two
central hospitals. These patient evacuations may be conditioned due to irregular inter-island
connections (sea and air). In this context, telemedicine has been a resource of great interest in
an archipelagic country where specialized resources are still scarce and concentrated in the
hospital units with the highest level of differentiation, avoiding unnecessary and expensive

transfer (Azevedo et al 2020; MSSSCV 2021).

Its implementation had international support, having been built by the International Virtual e-
Hospital Foundation (IVeH), and funded by the Slovenian Ministry of Foreign Affairs.
Nowadays, it continues to increase access to specialized care. Azevedo et al (2020) reported
that the CVTP between 2014 and 2018 had a total of 2,442 telemedicine requests. Therefore,

is considered a successful telemedicine program in Africa.

1.4 AIMS

1.41 MAIN AIMS

The main goal of this thesis is to study the role of telemedicine in Sao Tome and Principe to

increase access to healthcare and to help make decisions and define policies.
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1.4.2 SPECIFIC OBJECTIVES

The objectives will be divided into specific goals that will require the performance of some

analysis, all listed below:

1. Exploratory study to analyze in a global way what is published about the telemedicine

service in African SIDS (they are in the same group as the country under study, STP)

2. Characterization of Telemedicine in STP: study the origins and evolution of
Telemedicine, through the description and analysis of the main initiatives and
experiences in the teleconsultation branch that have contributed to the improvement of

service conditions in the provision of care to citizens.

3. To discuss the contribution of Telemedicine to the health workers' performance in the

STP system.
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1.43 STUDY DESIGN

Three studies were performed to accomplish the previously defined specific objectives.

Study I:
“Telemedicine in African Small Island Developing States: a systematic literature review”

There were 38 SIDS on the United Nations list (United Nations n.d.), and for this study, we
decided to select Africans. Brief geographic and demographic information is provided for each
country, followed by a historical review of the national strategies for telemedicine

development.
Study I1:

“Leveraging technology to reach global health: the case of telemedicine in STP health

system”

A case study approach was used and combined with Momentum's critical success factors to
successfully launch telemedicine services analysis to help understand the implementation and
scale-up processes, as well as the role of strategic partnership in leveraging healthcare services

with technology.
Study 11

“How is telemedicine improving the performance of the health system in a low- and

middle-income country?”

A case study approach was used and combined with the AAAQ (availability, accessibility,
acceptability, and quality) health workforce framework for assessing the STP telemedicine

program.
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This thesis consisted of a sequential explanatory design. Therefore, this type of study has the

first phase of an exploratory study that influences and provides information for the second and

third phases of data collection and analysis, as described in Figure 6.

Telemedicine in African

Study |

Small Island Developing
States:a systematic
literature review

PHASE |

Study 1l

Leveraging technology
to reach global health:
the case of TM in STP

health system

PHASE II

£
Study Il

How is telemedicine
improving the
performance of the
health systemin a
LMIC?

Figure 6. Ph.D. study design
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CHAPTER 2: «Telemedicine in African Small Island Developing States: a Systematic

Review »
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Telemedicine in African Small Island Developing States: A systematic literature review
This paper will be submitted to the International Journal of Healthcare Technology and

Management.

Catia Gongalves!, Luis Velez Lapéo?

! Nova School of Business and Economics, Nova University of Lisbon, Campus de Carcavelos, Rua da Holanda,
n.1, 2775-405 Carcavelos, Lisbon, Portugal.

2 Global Health and Tropical Medicine, Institute of Hygiene and Tropical Medicine, Nova University of Lisbon,
Rua da Junqueira 100, 1349-008, Lisbon, Portugal.

Abstract

Background: African Small Island Developing States (SIDS) have much to gain from using
telemedicine to improve population health, increase access to care, and reduce costs.
As a systematic review, this paper aims to be comprehensive to assess the current state of

knowledge on SIDS and digital health.

Objective: This work aims to determine the state of Telemedicine services/projects/programs
in African SIDS (Cabo Verde, Comoros, Guinea-Bissau, Mauritius, Sao Tome and Principe,
and Seychelles) by critically reviewing the work published about these healthcare services in

these countries.

Methodology: We applied a systematic literature review (SLR) process to research articles
retrieved from Pub Med, BVC and Google Scholar databases. Using the keywords that included

telemedicine in African SIDS countries, we searched for articles from these databases.

Results: We analysed 15 papers selected from 32 papers initially retrieved to answer the
research questions. The findings revealed that about 80% of research on telemedicine in
African SIDS countries was undertaken in three countries: Cabo Verde, Sao Tome and

Principe, Mauritius and Seychelles. The review of the selected articles revealed a lack of
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research in some countries. The SLR points out that most countries in the region do not have a
National Telemedicine Centre. This study can contribute knowledge to policy makers, and
offer opportunities for future research.

Conclusions:

We highlight the differences in maturity among the National telemedicine Programs. Finally,
the study also identifies the need for building new knowledge and new skills to help develop
better-suited National telemedicine Programs, and address inadequate technical support, that
can be mitigated with a proper strategy for telemedicine adoption and expansion.

Keywords

National Telemedicine Program, African SIDS, Global Health
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INTRODUCTION

Small Island Developing States (SIDS) as the name implies, are small territories. Due to their
dispersed geography, these countries are relatively more vulnerable to climate change. Their
geography makes them more isolated, which is reflected in terms of economic development
(WHO 2017; Robinson 2020). Table 2 lists the recognized group of 58 island nations divided
into 3 geographic divisions - the Caribbean, Pacific and Atlantic, Indian Ocean, Mediterranean,

and South China Sea (AIMS) (WHO 2017).

Table 2. SIDS: States, territories, and areas in each division

Region Countries Total

Bahrain, Cabo Verde, Comoros, Guinea-Bissau, Maldives, Mauritius, Sao
AIMS o

Tome and Principe, Seychelles, and Singapore

Anguilla®*, Antigua and Barbuda, Aruba® Bahamas, Barbados, Belize,
Bermuda®, British Virgin Islands®, Cavinan Islands*, Cuba, Curacac®,

Dominica, Dominican Republic, Grenada, Guadeloupe®, Guvana, Haiti,

Caribbean 28
Tamaica, Martinique*, Montserrat*, Puerto Rico®, Sint Maarten®, 5t Kifts
and Newvis, 5t. Lucia, 5t. Vincent and the Grenadines, Suriname, Trinidad and
Tobago, Turks and Caicos Islands*, and United States Virgin Islands*®
American Samoa®, Cook Islands® Federated States of Micronesia, Fiji,
] French Polynesia® Guam®*, Kiribati, Marshall Islands, Naum, New
Pacific 21

Caledonia® Niue* Northern Marianas Islands*, Palan, Papua New Guinea,

Samoa, Solomon Islands, Timor-Leste, Tonga, Tuvalu, and Vanuatu

Source: (WHO 2017).

Although they have similar challenges, economic and health statistics vary across SIDS.
Political, social, and environmental issues can pose a threat to the health of populations with

SIDS (WHO 2017).

In these countries, some health systems face difficulties in terms of the low number of

specialized physicians and depend on other countries for training specialists, which increases

34



the vulnerability of the necessary health services. Therefore, some more demanding
procedures, such as surgeries, are done abroad (WHO 2017; Latifi et al. 2014a). In this context,
telemedicine/digital health can benefit health systems regardless of a country's level of
development (Gupta et al. 2019). Despite the many benefits offered by telemedicine, it has not

been fully utilized to serve humanity and is underutilized (Edworthy 2001).

This study aims at determining the state of Telemedicine services, projects, or programs in
African SIDS (Cabo Verde, Comoros, Guinea-Bissau, Mauritius, Sao Tome and Principe, and
Seychelles) by systematically reviewing the work published about these healthcare services in

these countries.

METHODOLOGY

For this study, we analyze the 6 African SIDS. Table 3 provides brief geographic, demographic,

and economic information for each country under analysis.
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Table 3. African SIDS characteristics

Country

Comoros

Guinea Biszan

Sao Tomé and
Principe

Seychelles

Human .
National _ Total GDP e —— Life
L — Geography Population T index expectancy
? (millions) (HDD (Vears)
10 main izlands 0451
Portuguess 0.5 1,704 ballion Médi 72,98
(9 inhzbited) i
Comorian, 0.538
French, and 4 islands 0.8 1,22 billion 64,32
Arabic Low
The Bizzapos 0.461
Portuguese Izlands: 28 islands 1.9 1,432 billion ) 58,32
and 1zlets Low
i 0.794
English and 4 islands 13 10,91 billion 74,24
French High
) . 0.609 -
2 472, : 70,
Portugueze 2 1zlands 0. 472, million Medium 10,38
F 0.801
English 115 islands 0.1 1,125 billion ' 73,94
Seychellois High
Creole

1) 2019 data
2) USD; 2020 data
Source: UNDP data, 2018 (“Human Development Indices and Indicators: 2018 Statistical Update” n.d.).

Search strategy

To identify relevant documents focusing on the use of Telemedicine in African SIDS two

electronic databases (PubMed and Biblioteca Virtual da Saude - BVS) were searched using

combinations of MeSH terms and free-text words such as MeSH: "telemedicine” (MESH),

"national telemedicine centre”, "national telemedicine programme”, "national telemedicine

system”, "national telemedicine network" regional PALOP, CPLP. The search results were

then combined with the name of each SIDS African country: Cape Verde, Comoros, Guinea

Bissau, Mauritius, Sao Tome and Principe and Seychelles. An efficient and complete approach

was adopted using combinations of different search strings in each electronic database chosen
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for this study. The main source of the data for our study was a systematic search in PubMed
and BVS. The Google Scholar search was considered as an additional source only (Giustini
Dean and Kamel Boulos 2013; Piasecki, Waligora, and Dranseika 2018). Google Scholar is
considered an important source of grey literature, and government and institutional reports
(Piasecki, Waligora, and Dranseika 2018). As we already expected a small total number of
documents, this database was used to increase the scope of our research, given the qualitative

rather than statistical nature of the study.

The results of all searches were downloaded to the Mendeley program (Elsevier); duplicates
were automatically removed using Mendeley and manually checked, followed by the

implementation of the inclusion process.

Study selection

Publications were included in the study when all of the following selection criteria were met:

1) Research articles, i.e., publications structured as Introduction, Material, and Methods,

and Results/ Discussion, or similar;
2) Grey literature;
3) Awvailable as Free Full-Text;
4) Written in English, French or Portuguese;

5) Published until the date of the search (31st March 2020);

Data synthesis and analysis

According to the analysis, publications were classified into as many categories as possible to

reduce the likelihood of missing key points in the data.
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RESULTS

Database searches resulted in a total of 19 publications and 13 complimentary publications.
Google Scholar was used as the database because it includes relevant grey literature in the field.
After the removal of duplicates, 24 references were selected. After the two-stage selection
process, 16 articles were included in the study, and 15 publications were analyzed as described
in the Figure below. Additionally, Tables 7, 8, and 9 are available in the appendix A.2, and

display the publications selected in each phase of the process.

Figure 7. PRISMA Flowchart reporting the publications in each phase of the review

—
c Number of studies identified
° “
= through database searching
3 (n=32)
=
b=
c
@
=
—
)
Number of studies after duplicates Number of studies
=L removed > excluded:
= el =8)
' (n=24) (n=8)
o
@
™.
3]
(7]
S
—
Number of full text studies assessed Number of StUdI.es excluded
v »| becausethey did not meet
> for eligibility > P -
h] (n = 16) eligibility criteria
:_§ (n=8)
=i
TT]
—
Yy
Number of studies included in the
- qualitative content analysis
[ =
o (n=15)
=
]
£

38



The research used gave a comprehensive status of telemedicine in African SIDS. The search
targeted the title and abstract used in the article. In the first phase, we applied the refined search
string using the search string (“telemedicine™) AND (“each country™) OR "PALOP OR CPLP",

the selected databases yielded 32 research articles as shown in Figure 7.

In the second phase, we examined the entire research article by title, yielding 24 articles. In the
next phase, we retained 15 research articles (Table 4) after examining each publication title to
make sure it was specifically related to telemedicine in African SIDS. The references of the
publications analyzed were ordered from 1 to 15 and cited in italics for differentiation from the

manuscript references listed at the end of the manuscript.

Table 4. Studies included in the qualitative content analysis

No Author Title Year Type Country
1 G. Ramalanjaona EMS in Mauritius. 2009 | Research article | Mauritius
& G.X. Brogan /

Beyond ‘initiate-build-operate-transfer’ strategy for Brief

2 R. Latifi etal. | creating sustainable telemedicine programs: Lesson from | 2012 - cv

- communications

the first decade
Telemedicine utilization to support the management of

3 | Syed-Abdul et al |the burns treatment involving patient pathways in both 2012 | Research article STP
developed and developing countries: a case study.

4 IMVE Saufie para t_odos : cooperagdo em saude com Sa0 2013 Report STP
Tomeé e Principe

5 R. Latifi et al. C.abo Yerde telemedlc‘.ne p,fogram: initial results of 2014 | Research article Ccv
nationwide implementation.,

6 Lapéo et al Improving Access to Pediatric Cardiology in Cape Verde 2015 | Research article cv
via a Collaborative e International Telemedicine Service.

7 Maia et al Tele_medlcma - Um meio paraa s\aud(’e global. Um 2015 | Research article | CPLP
caminho para o acesso universal & saude.
Saude Para Todos — Especialidades: Cooperacao

8 Loureiro etal | Portuguesa Com Sdo Tomé E Principe Na Area Da 2015 | Research article STP
Cardiologia
“Roteiro estratégico para a telessaude na CPLP :

9 Lapdo et al diagnéstico e prioridades para o desenvolvimento da 2016 | Research article | CPLP
telessaude,”

10 E Castela Coimbra telemedicine service improves access to 2017 Acta med cv
pediatric cardiology in Cape Verde
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Implementation of Telemedicine in Cape Verde:

11| Correia A, etal. - 2017 | Research article Ccv
Influencing Factors

12 Correia, A A telqmedmna em Elabo Verde : Desafio de integracdo 2017 Phd thesis cvV
na rotina de prestacdo

13 Ferreira, R Que_ser\{lgp de imagiologia para Cabo Verde, um pais 2018 | Internship report cv
arquipelagico?
How to develop a sustainable telemedicine service? A

14 Maia et al, Pediatric Telecardiology Service 20 years on-An 2019 | Research article | CPLP
exploratory study
Trends and contexts of implementation of information

15 Beja et al and communication technologies for health systems 2019 | Research article | CPLP

strengthening in low and middle income CPLP countries:
the cases of Cabo Verde, Mogambique and Guiné-Bissau

Of the 15 publications selected for review, the majority were research papers. The research
yielded a total of 2 national telemedicine programmes from six countries: Cape Verde, Sao

Tome and Principe.

Content analysis was conducted to extract emerging themes from the selected papers. The
extracted data were then classified to address the research questions. The papers provided
information on the country, the focus of the study and how the data was analysed. The main
variables are discussed as the emerging themes show the state of telemedicine in African SIDS.
We used the emerging themes to identify trends and gaps in telemedicine research in the region.
The data were then qualitatively analysed to interpret the underlying terms and arguments

which are described in detail in the appendix A.2.1).

The results of our study, answer our research question and discuss the results of the extracted
data. To analyse the data, we used qualitative methods to explain the themes emerging from

the selected articles.
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The state of telemedicine programs/services/projects in African SIDS
Distribution of papers by country

The analysis of the selected 15 papers showed that 11 specifically focused on four African
SIDS countries (Cape Verde, Mauritius, Sao Tome and Principe), while four covered the group
CPLP in general. Figure 8 highlights the distribution of the articles by country. A total of seven
papers (47%) focused on Cape Verde while Sao Tome and Principe followed with three papers
(20%), Mauritius with one paper (7%), with the remaining four (27%) focusing on the group

CPLP.

Number of studies
N

1 -
0

Mauritius Cabo Verde Sdo Tomé e Principe CPLP
Figure 8. Number of studies included in the qualitative content analysis

The two most researched countries account for 60% of the articles in the final inclusion.

Distribution of papers by category

Of the selected 15 articles, one points out the use of telemedicine to assist the Emergency
System, the IBOT implementation technique, and the way to improve the implementation of
National Telemedicine Centres: eight critical factors; one about case-study (burns), one about

cooperation, one about cooperation in cardiology.

41



Analysis of Content

Our analysis shows that of the selected countries, Cape Verde and STP in particular are in a

more advanced state in terms of telemedicine implementation. Table 5 summarizes the results

of the content analysis.

Table 5. Findings from the analysis of content

Sao Tome and

gvacuations

- Post-evacuation

-Post- evacuation

Cabo Verde Mauritius — Guinea Bissau
Principe
National
telemedicine Since 2012 Since 2011
Program
Leadership Government Government NGO and
government
- Internal
Support -External (to
internal and | - External (to Portugal)
external Portugal)

Use
telemedicine Coordinate EMS
to support response
EMS
- Teleconference
Teletraining yes yes yes

seminars

3.1.2 Cabo Verde

In 2000, an international collaboration project between Cape Verde (Brava Island) and the USA

arose whose objective was to make diagnosis and communication between doctors through an

ISDN line platform and used Net Meeting for communication with the X-ray transmission

image (Lapdo and Correia 2015).
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Since 2009 Cape Verde has had a collaboration with the Paediatrics Department of the Coimbra
Hospital Centre, in paediatric cardiology, allowing teleconsultations for discussing cases,
second opinions, diagnosis and scheduling of evacuations (Lapéo et al. 2016), using the
Medigraf platform developed by PT-Inovacdo. The performance of this service has already
been recognised nationally and internationally for its benefits through telemedicine, saving
financial resources with unnecessary travel. Without this resource, some of these children
would not have been diagnosed and many of them would have come to Portugal unnecessarily

and with significant socio-economic costs (Castela n.d.; Maia et al. 2019; Beja et al. 2019).

The study from Latifi et al. (2014a) reviewed show that an integrated telemedicine and e-health
programme for Cape Verde (ITeHP-CV), was implemented in 2012, using the NGO IVeH
strategic approach known as IBOT -" Initiate-Build-Operate-Transfer" for 26 months

(November 2011-December 2013) .

Latifi et al. (2012), suggest that the strategy should be complemented by eight other
components for successful telemedicine programmes in developing countries. Policy
instruments and conditional and facilitating factors of the programme were also identified

(Correia, Azevedo, and Lapao 2017).

The programme had training and fostering local champions, and was established and supported
by the Ministry of Health. This support was established from the beginning of the
implementation as the sustainability of the programme has always been a priority (Latifi et al.
2014a; Latifi et al. 2012; Correia 2017). Thus, the political priority (e.g. legislation to use
telemedicine in patient evacuation) and international partnerships established (e.g. with
Portugal), are pointed out as fundamental for the success of the implementation process of the
National Telemedicine Programme in Cape Verde (Correia, Azevedo, and Lapédo 2017;

Correia 2017).
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Correia, Azevedo, and Lapdo (2017) show us that the National Telemedicine Programme
(NTP) was implemented in Cape Verde, at national and regional levels, and in addition to the
acquisition and installation of the equipment, it was necessary to build capacity on the various
islands, it was also necessary to create a leadership team at the level of the Telemedicine
Programme directorate, and members of the Telemedicine Centres were appointed.

In early 2014, the NTP was made official through Order No. 2 of 17 January from the Minister
of Health, and the priority axes and objectives were defined. In the same year, the NTP
coordinator was appointed and a set of organizational and functional standards were approved
(Correia, Azevedo, and Lapao 2017).

However, the analysis of the Cape Verde context concluded that there are opportunities and
threats that influence the integration of telemedicine in the care delivery system (Correia
2017).

In Cabo Verde, more demanding procedures, such as neurosurgery and cardiac surgery, are
done in Portugal (Latifi et al. 2014a) because the health system lacks many specialists ( Lapao
and Lopes 2013).

In this sense, the use of telemedicine to support the management of the evacuation from Cape
Verde to Portugal, and evacuations between islands, and monitoring of patients in post-
evacuation, allows for cost reductions in the management of the health system (Lapdo and

Lopes 2013; Maia, Correia, and Lapéo 2015; Lapéo et al. 2016).

3.1.4 Guinea Bissau

A study highlights the implementation of two telemedicine projects in Guinea-Bissau to train
health professionals through tele-training and teleconference seminars: the Telehealth UERJ11
project, of the UERJ Telehealth Centre of the State University of Rio de Janeiro, Brazil, which

integrates two national programmes (the university telehealth network - RUTE - and the Brazil
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telehealth network); and the Pan African e-Network10 developed by the Indian Government
and African Union which also provides telehealth services by speciality consultations. Both

projects are part of a network with other African countries (Lapao et al. 2016).

The use of ICTs in digital health is pointed out as an opportunity and a means of contributing
to universal coverage in Guinea-Bissau. They represent a major challenge, due to the
investment costs and resources required (infrastructure, IT resources, quality internet network),
and the need to train adequate HR and involve them in the implementation of these projects

(Beja et al. 2019).

3.1.5 Mauritius

Mauritius is an island, part of a group of islands (Mascarene Islands), with about 59% of the
population living in rural areas, and is beset by frequent natural disasters such as cyclones and
hurricanes. Thus, it has characteristics that make it privileged to use telemedicine to support
EMS, because it has increased access and communication to rural and isolated areas. In
addition, the technology has enabled "tele-education, teleconsultation with specialists and
telecommunication for EMS workers to help coordinate emergency response in disaster

management"(Ramalanjaona and Brogan 2009).

Mauritius' EMS systems are a reference in Africa, a breakthrough that has been achieved due
to economic growth and good governance. By government decision, telemedicine was
introduced into the EMS system as a way to decentralize and develop the healthcare system.
Ramalanjaona and Brogan (2009) recognise that to make progress the country must continue

to invest in telemedicine and other technologies.

3.1.6 Sao Tome and Principe
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Since 2008, a collaboration between the Paediatrics Department of the Hospital Professor
Doutor Fernando Fonseca (HFF) and the Instituto Marqués de Valle-Flor (IMVF), Portugal has
contributed to the communication and exchange of information and support in child
evacuations (Lapao et al. 2016). And in this collaboration telemedicine has always been seen
as a support for diagnosis, therapeutic guidance and decisions to evacuate patients to Portugal
for surgical or percutaneous treatment at the right time in the evolution of the disease and as a

support for continuous and distance training of human resources (Loureiro et al 2015).

In 2012, it was shown through a case study "Telemedicine Utilization to Support the
Management of the Burns Treatment Involving Patient Pathways in Both Developed and
Developing Countries: A Case Study"(Syed-Abdul et al. 2012) how the burn emergency
support service works with the Taipei Hospital, exclusively to attend STP patients who need
greater care, simultaneously, the training of Taiwanese doctors who are attending locally in the
central hospital of STP is done. They mentions that the service started in 2009. It shows that
the existence of this service provided a closer relationship between the government of STP and

Taiwan (including some consultations VC were performed at the embassy of this country).

Since 2009, Taipei Medical University has been providing medical services in STP with a
medical team that is physically present on the islands. Taking into account the limited access
to internet, to make the service sustainable they point out some improvements to implement,
namely the use of storage and anticipation for teleconsultations and teletraining (eg.
Educational videos on Youtube), they suggest a system to educate the clinical staff on how to

take digital photographs to help in the diagnostic process (Syed-Abdul et al. 2012).

Since 2012, the Health for All - Specialised Care and Telehealth Project, a programme
integrated in the "Saude para todos™ project operating in the country since 1988, has been

strengthening the provision of specialised healthcare for an effective improvement of health
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indicators, through the use of a telehealth platform to make the missions of specialities. The
project is managed by the NGO IMVF and supported by the Instituto da Cooperacdo e da
Lingua, I.P. and the Calouste Gulbenkian Foundation, with the direct collaboration of the
Hospital Professor Doutor Fernando Fonseca ( Lapao et al. 2016 ; Para et al. 2013; Lapao et

al. 2016).

A telemedicine platform was installed in order to monetize the missions of the specialties. Thus
the transmission of live ultrasound, Rx images by remote, and the discussion of clinical cases
became a reality, The first year of activity points to 13369 telediagnosis, 11958 digital

radiography, 361 ultrasound and 166 teleconsultations (Para et al. 2013).

In 2013 version 3.0 of the Medigraf platform used in telemedicine with S80 Tomeé was
developed in conjunction with a Portuguese company, PT Inovacdo, which allows live, real-
time transmission of moving images of an examination being performed by a doctor or
technician in So Tome and Principe. This platform was awarded at the end of 2013 with two
prizes: Changing Lives category of the AfricaCom 2013, and Broadband Infovision awards.
This technology, initially available only from a computer installed at the IMVF headquarters
in Lisbon, can now be accessed from any laptop and will also become available to other

organisations (Loureiro et al 2015).

CPLP

In the context of the CPLP, collaboration with the West African Health Organisation and other
international partners is seen as strategic for building a platform that aggregates various
resources, guaranteeing interoperability of systems and helping to avoid dependence and
pressure from the software market, compensating for the small scale of some of the countries

in the group (Beja et al. 2019).
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DISCUSSION

Successful implementation of telemedicine services

The present study analyses countries at various development stages/income levels, with
Guinea-Bissau and Comoros being the least developing countries and Cabo Verde and STP a
medium-income countries. These characteristics should be taken into account when analysing
the evolution of their national telemedicine systems, in terms of scale. Countries like Cape
Verde are an archipelago consisting of several islands have a greater need for telemedicine
infrastructure to support the various islands the Telemedicine National Network provides
inhabitants of the islands with specialised and high-level health services, without requiring

them to travel, o que tem sido um sucesso.

Despite the recognised role of telemedicine in countries with a wide geographical dispersion,
it is not always possible to implement it in these countries due to several barriers. (Nazviya and
Kodukula 2011), examines o caso das Maldives, an island nation consisting of 1190 islands
with a population of about 300,000 people. Thus, due to the geographical distribution of the
islands and population distribution, challenges related to transportation costs arise when
seeking access to medical care by rural island populations, making it a suitable country to
implement telemedicine. Nevertheless, a number of constraints have been identified, from
technological to political, that have prevented a national-level programme from being

successful.

We also recognized that the AIMS region also provided opportunities for action at a sub-
regional level to address issues related to the geographical position of certain AIMS countries,
language commonalities and similarities of the challenges faced. For example, it is the case of

Cape Verde and STP.
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Our research found a successful implementation of telemedicine services in the healthcare
setting of some African SIDS, i.e. systems that have remained active and are adopted into the
daily routine. However, we understand that to infer the sustainability of a telemedicine service,
cost-effectiveness analysis should also be taken into account. Also, it is important to note the
critical role played by the private sector in the success of telemedicine. For example, when
comparing LMIC SIDS with countries like Singapore with business-friendly policies, a strong
information technology capability realizes the importance the private sector can have for

development and can play a significant role in the regional and global telemedicine network.

The maturity and sophistication of each program

According to Kidholm et al.(2012), the maturity of telemedicine systems may correspond to
their degree of development taking into account the implementation time. Even though the
maturity and sophistication of each program found that no African SIDS studied varied greatly,
they all shared the vision of improved access to health care for the population and training for

the capacity-building workforce.

In our research we analyse the maturity of telemedicine solutions in terms of development
times. Thus, we concluded that they are at different levels of maturity, and that most solutions
have been in operation for more than five years. From our results we also noticed that most of
the publications spoke about specialties in general and did not focus on just one, with the

exception of some papers from Sao Tome and Principe that spoke about telecardiology-

A review was performed by Marcelo et al. (2015) about the state of governance and
management of National Telehealth Programs in seven countries (Bangladesh, India,
Indonesia, Malaysia, Maldives, Philippines, and Sri Lanka) in Asia. Results suggest that each
of these programs has been established and/or is supported by Ministries of Health and/or

organizations that play key roles in their regions in both healthcare and education and is funded
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by different organizations. The authors argue that alignment of management and governance

is critical to realize benefits for stakeholders and ensure the sustainability of programs.

(Weber et al. 2017) refers to the positive impact dos remarkable investments in
telecommunications and electronic health infrastructure in countries such as Bahrain, a high-
income SIDS. Such advances in technology instituted by the government in Bahrain are
reinforced by Alawi and Ahmed (2012), which suggests that in the country the IT infrastructure
at the Ministry of Heath where all the primary and secondary care center systems are connected
by the Internet, which facilitates the development of a program that promotes the integration
of telemedicine in various medical specialties in the country. Similar results are achieved by
(Rana and Fadel 2020) which analyses the experience of a Bahraini oncology centre, where
telemedicine emerged as an important tool for patients, providing state-of-the-art cancer
palliative care and support services during the COVID-19 pandemic when it had limited access

to health services.

CONCLUSION

SIDS are countries with small, geographically distinct populations and/or sparse workforces,
on health issues are particularly vulnerable burdens. The health services available in these
countries are considered to have a vital role to play in the sustainable development of the
country. Thus, the importance of national telemedicine programmes in these complex and
vulnerable countries should be reflected in the scale of effort they put into implementing
telemedicine programmes. The benefits are enormous, with even greater importance in
archipelagos made up of several islands where there is no difficulty in having specialised

human resources on all the islands.

This paper reviewed 15 published studies that found that in the countries analysed the Cabo
Verde was the main source of knowledge, this helps to show the importance of this health
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service in archipelagic countries. The review reports that each country has its own digital health
action plan built on the strategy, within its national context. The importance of telemedicine

for triage and evacuation is highlighted in some of these countries.
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CHAPTER 3. « “Leveraging technology to reach global health: the case of telemedicine in Sao

Tome and Principe Health System”»
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Leveraging technology to reach Global Health: The case of Telemedicine in Sao Tome and
Principe Health System
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ABSTRACT

Background: Many African Healthcare systems are seeking innovative solutions to improve
access to specialized care while leveraging new technologies. Sao Tome e Principe (STP) has
adopted telemedicine to overcome geographic barriers and the shortage of healthcare
professionals, since 2011, which has been daily connecting with Portuguese specialists,
through a teleconsultation platform. This study presents a comprehensive assessment of the
telemedicine service development, evolution, and impact in global health in the context of a

low and middle-income country (LMIC).

Methods: A case study approach was used and combined with the Momentum'’s critical success
factors to successfully launch telemedicine services analysis to help understand the
implementation and scale-up processes, as well as the role of strategic partnership in leveraging

healthcare services with technology.

Results: Growing steadily from 2011 to 2019, the telemedicine service in STP performed a

total of 4 966, real-time teleconsultations, 137 976 exams, and clinical files introduced in the
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telemedicine platform. Fourteen medical specialities are providing remote access to care from
Portugal. The most frequent consulting clinical programs were teleradiology (72.0%),
teleophthalmology (13.0%), teleotorhinolaryngology (9.0%), and telepediatric (4.0%). Behind
this platform to adapt to the country context, there were local human resources trained to
perform teleconsultations with autonomy. Additionally, the Valle Flor Marques institute's

leadership has been a successful factor.

Conclusion: These results suggest a consistent evolution of the service benefitted from the
system's integration with the daily routine and with the Portuguese health service. This
telemedicine service is an excellent example of the contribution that information technologies

can have to LMIC, especially in a perspective of universal healthcare coverage.

Key-words: Telemedicine, Sao Tome and Principe, Universal Health Coverage, Global health,

Implementation science
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INTRODUCTION

Information and communication technologies (ICT) have been used in recent years to support
healthcare systems innovation, especially in low and middle-income countries (LMIC), often
as a significant contribution towards attaining Universal Health Coverage (UHC) (WHO
2020b). According to the (WHO 2020b) telemedicine is "the provision of health services,
where distance is a critical factor, using ICT to exchange valid information for the diagnosis,
treatment, and prevention of diseases and injuries, research and evaluation, and for the

continuing education of health professionals"

Regardless of the promising potential of telemedicine to address healthcare problems,
especially in lower-middle-income countries, its scale-up has been unsatisfactory, and many
telemedicine services fail to sustain their implementation shortly after initial funding or after a
pilot phase. Therefore, it is essential to document existing models of telemedicine
implementation in these countries to identify commonalities and extract experiences that would

be useful for implementers, policymakers, and future researchers (Luis et al. 2016).

In sub-Saharan Africa, such as in Portuguese-speaking Countries (CPLP), telemedicine already
has some successful programs (Lapdo et al. 2016). The Republic of Sao Tome and Principe
(STP) is a lower middle income, developing, small island state with a fragile economy. STP is
an archipelago made up of two islands, located in the Gulf of Guinea with 204,000 inhabitants

and a Gross National Income (GNI) per capita of $1,890 as of 2018 (World Bank 2020).

STP's National health system (NHS) is very fragile and lacks basic infrastructure, technology,
and human resources to deal with the fundamental population health demands. Medical
evacuations play an essential role as the ultimate level of the NHS and also constitute a

significant challenge, involving financial and social problems, for evacuated patients (Lapéo
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and Correia 2015). Portugal is the main destination for patients from STP, with about 200

evacuations per year, as agreed in a treaty (IMVF 2012).

In LMIC countries, telemedicine can be used to reduce healthcare costs, improve access, and
advance health outcomes. It is, therefore, essential to recognize telemedicine as a crucial tool
contributing to the quality of health services from a global health perspective (Kim and
Zuckerman 2019)(Afzal 2016). In this paper, we discuss the potential for leveraging
telemedicine to deliver essential healthcare services in LMIC supported by the international
community. Thus, the objective of this study was to present the results of almost ten years of

Telemedicine Program for STP, with an emphasis on policy and implementation.

METHODS

This study used mixed methods, integrating qualitative and quantitative research for a broader
understanding of telemedicine as a complex intervention in STP (Caffery, Martin-Khan, and

Wade 2017). The methodology was as follows (Figure 9):

. . c. Observational
b. Questionnaire

| d. Interviews ’

a. Casereview |

analysis
MOMENTUM
Strategy and Organisation and Legal and Technology and
management management security market

Figure 9. The case-study framework
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l. A case study was built using two sets of data: a case-review, that includes a
questionnaire, observational analysis and interviews with STP's telemedicine
service coordination, management, health professionals and Portuguese specialists;

(Appendix A.3.1to A.3.5)

Il. All collected data were analysed according to the Momentum framework's 18
critical success factors (CSF) criteria (Christiansen et al 2014c) to understand the
process of telemedicine implementation and development, identify main actors and
relevant factors to improve access, assure sustainability, and reshape organizational

models.

Study design and data collection

Case-review

The institutional data (on-site observations, official data and "Health for All" reports) and data
from the telemedicine platform and regulatory instruments (procedures related to the
implementation of telemedicine in the country) were collected to perform the case-review. To
demonstrate the benefits of the telemedicine services, ten evaluation indicators were used (e.qg.,
demographic, performance, effectiveness, impact, and quality), based in the report "Defining
Evaluation Indicators for Telemedicine Projects,” convened by the Pan American Health
Organization (Pan American Health Organization and World Health Organization 2016).

Details on the evaluation indicators can be found in the appendix A.3.7).

An S-shape logistic curve representing the telemedicine services adoption was fitted with the
actual evolution data, tracing the teleconsultations (TC) trend from 2011 to 2019 (Zanaboni
and Wootton 2012). Results will be analysed following the order of importance, not

chronological order.
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Questionnaire, observational analysis, and interviews with key-members of the

organization

In this study an exploratory approach was used, and the key-members were chosen because

they were and some still are actors in the telemedicine system.

The questionnaire was designed by the Momentum European Project, where it was validated
while applying it to several telemedicine cases around Europe. Furthermore, the questionnaire
was applied (and published) using cases from Cape Verde and Portugal. This questionnaire is
a combination of open and closed (closed-ended questions dichotomous, multiple-choice or
was a Likert scale used) questions to balance the content received and to allow for individual
views and assessments. Applying the Momentum Survey, each question was analysed whether
does it fulfilled or not the criteria. The data were entered on an Microsoft Excel (version 2016)

sheet for better treatment and analysis of the variables under study.

In the questionnaire (to be answered only once for the overall national healthcare system that
relates to telemedicine initiative) a total of three professionals were daily working with the
telemedicine service engaged directly in the telemedicine initiative (n=3) answered the

questionnaire adapted from the Momentum project (Christiansen et al 2014a).

The questionnaire’s purpose is to gather information to have a basis of knowledge and is
structured in four main parts: (i) Telemedicine strategy and management, (ii) Organizational
implementation and change management, (iii) Legal, regulatory, and security issues, and (iv)

Technical infrastructure and market relations (Appendix A.3.6)

Observational analysis

Regarding the observational analysis a set of physicians were observed during a set of
scheduled TC to understand the process.
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The interviews with key-members involved in the implementation of telemedicine service were
the main data source. These allowed the direct collection of the information needed to answer
the research question. The key-members selected encompassed Portuguese and STP. A 30-
minute semi-structured interview was conducted with each key-member, to obtain opinions,
historical context, including the reasons for strategic and operational decisions, and
identification of the role of stakeholders in the telemedicine agenda setting. The Central
Hospital's director was included due to their engagement in managing the telemedicine service.
The participating key-members included telemedicine players (n=24), consisting of fourteen
general practitioners, two specialists, one nurse, two radiology technicians, the technician
responsible for maintaining system technology, and the country’s telemedicine managers: the
current service coordinator in Hospital Aires de Menezes (HAM), and three coordinators from
Instituto Marqués de Valle Flér (IMVF). Interviews were audio-recorded and transcribed;
following this, they were open and axial coded. Thematic analysis was then performed by the

authors (full details are available in appendix A 3.8).

This study was approved for the Ethical Commission of Sao Tome and Principe. The interviews
and the questionnaire were carried out with the participants' free and informed consent properly
signed, with the guarantee of confidentiality and anonymity, as well as the protection and non-

dissemination of the records.

Identification of critical success factors (CSF)

The sustainability of the telemedicine service was studied by considering strategy,
organization, management, legality and safety issues, technology innovation and constraints,

market evolution, and demand (details are available in appendix A 3.9).
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RESULTS

The results were analysed by following two approaches: (1) case-study review and (1)

telemedicine service assessment based on the Momentum framework.
Case-Study review

The integration of telemedicine into STP’s healthcare system

The delivery of telemedicine services is dependent on collaboration with international

institutions. Three maturing phases were found in the development of the TC over ten years:

Phase I (2011-2012): The first TC was held in 2011 with the 1% generation Medigraf platform,
under an institutional protocol signed between Marqués de Valle Flor Institute (MVFI) and PT
Inovacdo (today's Altice Labs) (Barrocas and Freitas 2014b). In January 2012, the program
"Health for All: Specialized Care and Telemedicine” started and it was integrated with the

Portuguese Health Information Network (HIN) (Instituto Marqués de Valle Flor (IMVF) 2012).

Phase Il (2013-2016): From the launch of the new telemedicine platform (Medigraf NG) on
the 17" of June 2013, until the creation of new coordination for telemedicine service at HAM
(Barrocas and Freitas 2014b)(Instituto Marqués de Valle Flor (IMVF) 2013a). The new system

is wireless, so no longer needs to be integrated with HIN (Barrocas and Freitas 2014b).

Phase 111 (2017-2020): The New "Health for All - Towards Sustainability" program started to
consolidate healthcare in the country with the support of telemedicine (Instituto Marqués de
Valle Flér (IMVF) 2017). At present, regarding the system of telemedicine service in STP, as
shown in Figure 10, two main components can be identified, the follow-up and referral of

clinical cases and professional training and counselling.
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“Health for All Program - Towards Sustainability
(2017-2020)

Field Missions Telemedicine

Follow-up and referrals

uoIleNdeA]

Figure 10. Compounds of Telemedicine project

The follow-up and referral of clinical cases include teleconsultations (TC), either real-time or
store & forward (e.g., diagnostic exams uploaded in the telemedicine platform), between the
attending physician at HAM and a specialist at a hospital in Portugal. Additionally, it supports
regular medical short-term missions to STP, about three times per year in each speciality to
ensure the coverage of specialized care, professional training and counselling, and the

installation and maintenance of technical infrastructure.

Evaluation indicators

Program Coverage

All of the population would potentially benefit from the program through the HAM physician's

referral.

Number of real-time and store-and-forward teleconsultations in each period.
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A total of 4,966 real-time TCs and 137,976 clinical files and exams were uploaded in the

platform (by November 2019) and are available for remote consultation in the different medical

specialities (Figure 11).
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Between 2011 and 2013 the telemedicine in STP was taken as an experimental period, and it

was possible to notice that the focus was more on uploading the clinical files and exams in the

platform.

Teleconsultations held

To measure progress, the increase in TC held over previous years was measured and fitted with

an S-shape logistic growth pattern (Figure 12), showing a good fit (r =0.9997).
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Figure 12. Telemedicine service logistic growth curve, 2011- 2019

Specialty consultations by telemedicine

It was observed that 13 specialties benefited from telemedicine since the beginning of the
program. The specialties with the most access were teleradiology (72%),

teleotorhinolaryngology (13%) and teleophthalmology (9%) (Figure 13).

72,15%
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12,71%
8,56%
4,28%

0,80%
Neurology 0,27%
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Internal medicine

Pediatric cardiology | 0,27%
Cardiology 0,27%

Pediatric surgery | 0,24%
Endocrinology 0,13%
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Dermatology | 0,08%
Phsycology/psychiatry | 0,05%

Ginecology | 0,05%
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Figure 13. Teleconsultations provided in each specialty from 2015-2019
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Hours available for teleconsultations with specialists and wait time for teleconsultation

Teleradiology

Since 2011, this service has consisted of one radiologist located in Portugal, who
communicated with physicians and radiology technicians in STP via the internet. It was
observed that HAM’s complementary means of diagnosis is today entirely digitized with
ultrasound, mammography, and radiology (Instituto Marqués de Valle Flér (IMVF) 2014).
Thus, teleradiology has become part of the HAM’s regular workflow to help balance workload,

and it was the most accessed specialty.

Teleotorhinolaryngology

In 2016 teleotorhinolaryngology (TeleORL) was introduced, using digital endoscopes,
otoscopes, and laryngoscopes. In 2019, this service included one otorhinolaryngologic located
in Portugal available for TC, twice a week. As there is no otorhinolaryngology specialist in
STP, the TC has been facilitated by two local physicians and also worked as a regular online
medical education program. The waiting-time between the scheduled and the actual TC was

about one day.

Teleophthalmology

In 2014, the TELEYE® solution (a Slit Lamp, a Retinograph, an Auto-
Refractometer/Keratometer, a Tonometer, and a High Definition Camera) was installed,
allowing complete ophthalmological examinations to be performed at a distance, in real and
deferred time. In 2015, the teleophthalmology (TeleOph) service included a high-quality image

of the patient's eyes, for remote clinical diagnosis (IMVF 2015b).
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In 2019, the teleophthalmology program was not operating because of technical issues. The
patient (supported by a local technician) is consulted by one ophthalmologist located in
Portugal, available for TC once a week, receiving the images captured by the referred
equipment through the telemedicine platform. The waiting time between the scheduled and the

actual TC was about 2.5 days.

Portuguese specialists taking part in telemedicine

Since 2012, 18 Portuguese hospitals (full details in appendix A.3.10 ) supported STP. There is
a list of focal points of the various medical specialties which, following the definitive
endorsement by the Portuguese Ministry of Health (MoH), currently serve as a reference for

the STP GDoH for treatment in the Portuguese NHS ( IMVF 2012).

Transfers generated through telemedicine

The number of evacuations carried out in 2012 compared to 2009 decreased by 61%. This was
due to the increased access to complementary means of diagnosis in the various specialities,
either on-site or via telemedicine. It favours a better resolution of the patient's clinical situation,
thus avoiding, in many cases, a need for evacuation from STP to Portugal However, with better
diagnosis, more complex situations were also diagnosed, increasing the need to evacuate

patients in the following years ( IMVF 2015a).

In the last three years, it was observed that pediatry as the speciality with the highest percentage
of patients referred for evacuation supported by the telemedicine system. It works both sides,
first telemedicine allows for consultations that work as a triage process (that solves most cases)

and only if necessary, the evacuation process is initiated, having as reference this consultation.
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A tele-training as part of an online medical education program

An indicator of appropriateness required evaluating knowledge, using the different modalities
before and after having implemented the training. Thus, it is difficult to make the association
between the training (remote or not) and its direct impact on service delivery (Pan American

Health Organization and World Health Organization 2016).

STP physicians use telemedicine

According to the service database, over the last three years (2017, 2018 and 2019), around
52%, 87%, and 63% of STP physicians, respectively, have used telemedicine to interact with

other healthcare professionals (Figure 14).
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Figure 14 - Number of Physicians that used telemedicine

(considering that there are 87 doctors currently working in STP (Ministério da Saude de Séo
Tomé e Principe n.d.).

The recent observed decrease of TC (from 2018 to 2019; fig. 6) could be related to a new
tendency to practice more informal telemedicine by using social digital applications (e.g.

WhatsApp).
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)] Interviews with key-elements and observational analysis

The Central Hospital's director was included due to their engagement in managing the
telemedicine service. The participating key-members included telemedicine players (n=24),
consisting of fourteen general practitioners, two specialists, one nurse, two radiology
technicians, the technician responsible for maintaining system technology, and the country’s
telemedicine managers: the current service coordinator in Hospital Aires de Menezes (HAM),
and three coordinators from Instituto Marqués de Valle Flér (IMVF). Interviews were audio-
recorded and transcribed; following this, they were open and axial coded. Thematic analysis

was then performed by the authors.

The observation of real-life procedures was relevant to understand how the organization works.
Physicians were observed in their different tasks, specifically during a set of scheduled TC.
The Medigraf's TC platform was adapted to the STP’s context. It enables real-time
visualization and a record of exams, while oral communication and data file exchanges are
taking place between the specialist physician, Physician A, and the other site's physician,

Physician B.

The observation of a TC ophthalmology specialty focused on Physician A's procedures and
interaction with the equipment, providing an understanding of how telemedicine allows the
optimization of Physician A's schedule and better management of his functions. The TC
schedule is managed by assigning the platform, considering the hospital of origin (site A-STP)
to a designated consultation day and specialist (site B-Portugal). The telemedicine session was
made up of three main elements: (i) consultation with real-time exams acquisition and

transmission, (ii) discussion between physicians (e.g., second opinion), and (iii) discussion
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with the patient and family. The observed telemedicine session was transmitted from HAM to

Portugal, in a total of 70 minutes for three TCs, 20 minutes on average for each TC.

) CSF identification

The Momentum framework for telemedicine implementation presents three main scopes
(represented by each of the “shamrock leaves”): “People”, “Plan” and “Run” process. The
shamrock stem lies in the context of the telemedicine service, where one should find both a
cultural readiness and a compelling need consensus (see appendix A.3.9). The 18 CSF analysis
required the collection of evidence from documents, questionnaires, and interviews. STP's
telemedicine service was found to comply with most CSF (full details in appendix A.3.9), with

strong strategy and management, despite some vulnerability related to legal and security issues.

a) Strategy and management

The health policy influenced the strategy for implementing the STP telemedicine service. In
2012, the increasing use of telemedicine became an integral part of the "Health for All"
Program. In the same year, a Cooperation Protocol was signed for the medical evacuation
process between STP and Portugal, reinforcing the use of telemedicine (Ministério da Saude
de Sdo Tomé e Principe, Ministério da Saude Portugal 2012). In 2019, a hospital in China
pledged to establish a telemedicine service to connect the hospital's doctors available to patients
on STP, although since the service provided will be in English, some communication

difficulties are expected (Xinhua n.d.).

STP's telemedicine strategy is to provide care at any time patients need to access the service
(Instituto Marqués de Valle Flor (IMVF) 2015a). It is also viewed positively as a means of

support field missions. The stakeholders managed to obtain the resources to implement the
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service at each stage of development: financial, human and technology (Christiansen et al

2014c).

The STP's telemedicine service combined a set of skills and knowledge from clinicians,
managers, and IT staff. There were several champions at different levels. The person who
championed the service came from IMVF. However, the champion had relevant knowledge,
and created the conditions for continuity and ensured good management at the various critical

stages. Health professionals and technicians were trained at STP and abroad (IMVF 2015b).

The funding for the Telemedicine Project was obtained from the Portuguese cooperation
agency (through Camdes, I.P.), the General Directorate of Health (GDoH) of Portugal, and the
Calouste Gulbenkian Foundation. The program design was based on population needs,

necessary equipment, and the availability of proper infrastructure (IMVF 2012).

b) Organizational implementation and change management

The main actors directly involved in the planning and development of the project of
telemedicine service were the IMVF team, the HAM team, and the medical specialists in

Portugal (Figure 15).
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Figure 15 . . Representation of the functional relationships between the Telemedicine center

and stakeholders

The Ministry of health of STP (MSASSTP) ensured the necessary support for the activities and
co-financing them (Ministério da Salde de Sdo Tomé e Principe, Ministério da Saude Portugal

2012).

The IMVF has been leading the missions of specialities, telemedicine and to articulate with the
other parties (Instituto Marqués de Valle Flor (IMVF) 2013a). They provide the procedures,
equipment, and training, plus clinical and technical support. They also implemented a business
and a change management plan. The IMVF's management team consisted of two full-time
physicians, one manager, one administrative, and also a local coordinator in STP. At the HAM,
there was a telemedicine service coordinator, one electromedicine technician, 87 physicians,

and one nurse.

In 2013, the STP Telecommunications Company (CST) and IMVF officially became partners.

CST has installed fibre-optic Internet access at a 50% cost reduction (Instituto Marqués de
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Valle Flor (IMVF) 2013a). The TC process started at the hospital, where patients access

specialist via TC (Figure 16).
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Figure 16 - Patient flow from access to care, to diagnosis and evacuation

Evacuation

On the other hand, in the event of an evacuation, the system allows for the remote identification

of the patient's clinical situation, permitting to identify the hospital that will receive the patient,

thus improving travel efficiency (Instituto Marqués de Valle Flor (IMVF) 2015b)

c) Legal and security (legal, regulatory and security issues)

No specific telemedicine legislation has yet been issued in STP. There is one person responsible

for the security, legal standards and data management. Changes were made to normalize data

management procedures and promoting appropriate follow-up for patients assisted via

telemedicine, and a new model for identifying and recording clinical sessions was also devised

(IMVF 2017). These conditions present lower risks to confidentiality, the integrity of

information, or the availability of telemedicine services. Methods of authentication are used to

obtain access to the telemedicine service, including the patients' health information. To sign
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into the platform, one has a user name and password, and uses a Virtual Private Network (VPN)

connection.

d) Technology

The technologies used to run TC are integrated. The system has three main technological
elements: (i) videoconferencing system over internet protocol; (ii) Medical equipment capable
of being used with the assistance of a local physician assistant, and (iii) a platform to store and
access patient data. Proper vendor relations were secured through contracts and agreements
among partners (IMVF, Meo Altice, and HAM). The platform is compatible with most medical
diagnostic equipment available, connected to the internet with a bandwidth of 1IMB (IMVF
2013a). The combination of a Picture Archiving and Communication System (PACS) has
facilitated the transmission of medical images between the two countries (using DICOM
standards). According to Maia et al. (2019), this platform has been used in other countries. In

the case of STP there was a strategic choice of using less complex technologies.

DISCUSSION

The discussion is divided in three parts.

)] The genesis of STP's telemedicine service

The TC's clearly benefited the country's health system, with about 5000 real-time TCs
performed, involving 14 medical specialities, and more than 138 thousand exams and files
uploaded in the platform. Almost 10 years after it started, the increasing numbers of TCs shows
that this telemedicine service is vital in providing specialized healthcare access to STP’s
population (Kim and Zuckerman 2019). This service amplified the emergency department and
the external consultations. Its implementation has changed work habits and care pathways

(Christiansen et al 2014c) and lead to a S-shape logistic growth curve (fig. 3) (Maia et al. 2019).
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International cooperation often provides important resources for LMIC (Syed et al. 2012), as
well as strategic public-private partnerships (Instituto Marqués de Valle Flor (IMVF) 2018).
Cultural affinities between STP and Portuguese partners helped (Chand, Informatics, and
Mishra 2016). In 2010, a project supported by Indian cooperation failed due to languages

differences (Chand, Informatics, and Mishra 2016).

The STP Telemedicine is now scaling-up and forming an extensive network of medical
specialists collaborating both via telemedicine and through humanitarian missions (Instituto

Marqués de Valle Flor (IMVF) 2015b).

Portugal, as a development partner, was a worthy example to be followed, moreover having
recently reached an important milestone in the field of telehealth with the elaboration of the
National Strategic Plan for Telehealth (2019-2022) (Ministério da Salde de Sdo Tomeé e

Principe 2021).

1)) Integration of technology, people, and process: What value for the health system?

The STP’s healthcare system is deeply dependent on external support. The sustainability of
telemedicine services within LMIC benefits from local people’s leadership once “the foreign
developer has moved on™ and from the institutionalization of telemedicine (Latifi et al. 2014a).
Thus, the challenge is to improve regional healthcare by providing resources that will remain
available at the location and within the culture. Education is the most effective means of
providing a sustainable solution to the health problems of the developing countries (Shonubi

et al. 2005).

We have identified several sustentability driving forces. Among them, clinical telemedicine
activities supported by clinical protocols, the development of specific software, scheduling,

and a proper coordination of clinical activities, as telemedicine implementation is not a linear
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process (Maia et al. 2019). Therefore, as uncertainty often increases with the number of

partners, a clear definition of roles and responsibilities was specified (Christiansen et al 2014c).

In STP, the national policy and the satellite-based and internet infrastructure favour the
adoption of telemedicine (“Sao Tome and Principe Internet Speed | 2007-2017 Data | 2019-
2020 Forecast | Calendar” n.d.). There is also a plan to extend the telemedicine service to the
island of Principe. The main barrier are still the lack of qualified professionals, and the fact that

in STP, telemedicine service will keep being dependent on international technical assistance.

I11)  Potentialities of telemedicine in addressing the global health challenge

Given the growing challenges of both global health and sustainable development goals, it is
urgent to strengthen the health systems with innovative solutions, and STP is no exception

(Ministério da Saude de Sdo Tomé e Principe n.d.).

This case study illustrates how telemedicine leveraged access to care. From a universal access
perspective, external medical evacuations make a valuable contribution to minimizing
inequalities in the STP health system. The telemedicine service significantly improved the
effectiveness of medical travel, as it led to a reduction of more than 50% in the number of
patient transfer requests to Portugal between 2011 and 2013. This drastic decrease generated a
savings of about 20% in the STP’s Health budget and nearly one million euros to the Portuguese
MoH ( IMVF 2013b). The quota established by the Portuguese State for STP evacuations for
treatment in Portugal of 200 patients annually is now better used for more complex patients
(IMVF 2013a). It was clear that with the implementation of telemedicine, the evacuation

procedures were revised and improved.

This tool has revolutionized the way healthcare is provided in the field of radiology,
otorhinolaryngology, ophthalmology, and has further enhanced accessibility, equity, and

quality in healthcare. Moreover in a country without a single local specialist in these areas
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(IMVF 2018). Globally, teleradiology is currently the most developed telemedicine field (

(WHO 2010b) and STP follows a similar pattern, and an essential component in the

telemedicine service (Abdullah, Ng, and Pathmanathan 1999). Telemedicine enables access to
paediatrics consultations for children and those younger than 14 years of age, constituting 40%
of the population (“Africa:: Sao Tome and Principe — The World Factbook - Central
Intelligence Agency” n.d.). The “Tele-eye” program was also well implemented (Caffery et al.

2019), but is still reliant on having a skilled local care provider.

Telemedicine can have a profound impact in countries such as STP. Lapéao et al. (2016)
advocated the creation of a “telehealth network™ in CPLP countries, and that each country
should establish national telemedicine centers. It is important to identify opportunities for
collaboration between these countries as a way of leveraging the use of telemedicine (1). Thus,
it is crucial to establish a permanent working group to develop the network's activities. For
example, Cape Verde has all the potential to consolidate a technical exchange with the STP,
which would facilitate the population's access to new medical specialties and health
professionals to exchange experiences and continuous training. A triangular cooperation (STP
— Portugal — Cabo Verde) could be thought as way to leverage the systems implemented in
each country. The barriers to this network can be overcome through well-defined regional

guidelines for the management and governance of the respective services.

LIMITATIONS OF THE STUDY

There are two principal limitations to this study. First, the case study approach has several
limits. It is not possible to generalize the findings (Crowe et al 2011). The results obtained were
specific to the STP telemedicine service, although many can be transferable to similar countries

and other settings. The second limitation is that the information on the statistics on services
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provided by HAM was not made available; this limits the accuracy of some assessments about

the representativeness of the telemedicine service concerning other services at the central level.

CONCLUSION

This study has demonstrated that telemedicine is feasible for consulting, screening, triage, and
remote supervision applications across a broad range of several diseases’ conditions, in STP.
Collaboration between physicians and specialists and other local care providers is an important
consideration when implementing a telemedicine service. Similarly, the infrastructure for
telemedicine needs to be seriously considered. The STP’s telemedicine was found to be in
compliance with most the critical success factors, with strong strategy and organization. Thus,
the results found concrete evidence that the critical success factors had a direct influence on an

effective telemedicine strategy development.

The telemedicine service implementation in STP used a suitable phasing and has moved from
the pilot stage to routine delivery, although more should be done in the future to enhance
telemedicine services. It should be highlighted, as the main challenges identified, to guarantee
the necessary technological infrastructures (technical and operational) and the continuous and

efficient management of human resources.

In the context of LMIC, STP is an example of using information systems to improve healthcare,
especially in a perspective of universal access and efficient use of resources. STP is also an
example of collaboration between health systems within the global health paradigm and truly

aligned with the sustainable development goals.
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ABSTRACT

Background: Health systems are complex and diverse. African healthcare systems are making an
effort to strengthen the capacities needed by health professionals to respond to current and
emerging issues in the public sector. The Sao Tome and Principe (STP) telemedicine program has
been active since 2011, reaching about 204 000 people, allowing to overcome geographic barriers
and the shortage of healthcare professionals who have been daily connecting with Portuguese
specialists, through a teleconsultation platform. The overall aim of this study is to examine the

impact of telemedicine on the health workforce's performance.

Methods: A case study approach was used and combined with the AAAQ (availability,
accessibility, acceptability, and quality) health workforce framework for assessing the STP

telemedicine program.

Results: The study found that the implementation of telemedicine had many positive impacts on
the healthcare workflow, in terms of planning and decision making. After some time, a coordinator
for the telemedicine service was appointed, with the responsibility for all telemedicine systems. A
capacity-building process helped to provide new digital skills to local human resources for health
(HRH), allowing them to perform teleconsultations with autonomy. This had implications for both

the HRH organization and the management of healthcare services.

Conclusion: These results illustrate how telemedicine can improve the delivery of services by
capacitating the health workforce in low and middle-income countries (LMIC). The lessons
learned from this case could help other health organizations recognize leadership, organization,
and training as critical success factors to implement a model where capacity building, leveraged

by technology, can improve healthcare systems in an LMIC country.
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INTRODUCTION

The digital transformation has, over the years, contributed to the development of what we now
know as digital health. From a global perspective, a significant milestone has been the covid-
19 pandemic experienced since 2020 around the world, which has generally increased the use
of technologies. During the lockdown, the use of telemedicine became imperative in healthcare
systems to provide continuity of care and, at the same time, as a way to prevent the
contamination and spread of the virus. Consequently, using the PubMed database is notable
that the interest in telemedicine research has increased, and the number of publications on this

subject increased by 99% in 2020 and 2021

In this study we refer to telemedicine as the “delivery of health care services, where distance
is a critical factor, by all health care professionals using ICT for the exchange of valid
information for the diagnosis, treatment and prevention of disease and injuries, research and
evaluation, and for the continuing education of health care providers, all in the interests of

advancing the health of individuals and their communities” (WHO 2010b).

The WHO perspective is very clear in the Global Strategy for Digital Health, where the role of
systems such as telemedicine for the development of health-related SDGs is encouraged (WHO

2020a).

New digital skills can significantly strengthen the health system (Lapao and Dussault 2017).
The performance of the health workforce is fundamental, as it has an immediate impact on the
provision of health services and, finally, on the health of the population. According to WHO
(2006) “performance is a combination of staff being available, competent, productive and
responsive” ( WHO 2006). A well-performing workforce works responsibly, reasonably, and
efficiently to achieve the best possible health outcomes, given the resources and circumstances

available (Thomas Bossert et al. 2007).
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In this context, in response to the digital transformation in the health sector, it will be important
to build digital skills in health professionals to leverage the use of available technologies and
improve their productivity. This idea is advocated by Lapdo and Dussault (2017) in their study
to assess how the new digital skills are significantly strengthening the performance of health

systems, giving the example of countries like Portugal and Norway.

According to Pote et al. (2021) the integration of digital skills may still be an issue and
illustrates the example of how the integration of these skills has been in clinical psychology in
the UK. Their analysis highlighted that the majority of respondents considered the development

of digital mental health skills important, but were not integrating this into their work routine.

We approached the acquisition of digital skills, but beyond this concept, it is important to talk
about digital literacy, which we understand as the ability to use this digital knowledge, in the

specific case of health care.

A recent review by Matthews (2021) identifies areas of good practice and areas that need to be
considered in higher education programs and by academics to ensure digital literacy of the
future healthcare workforce, and to improve both capacity and motivation for improved

performance.

Competencies are a component of performance. According to (WHO) 2006) “performance is
a combination of available, competent, productive and accountable personnel®. The
explanation of Thomas Bossert et al. (2007) is in line with the WHO definition, stating that to
achieve good results the labour force should work responsibly and make efficient use of

available resources.

The focus of our work is on sub-Saharan Africa, due to the economic, social and environmental
challenges it faces, which are naturally reflected in the health care of the population. WWamala

and Augustine (2013) state that sub-Saharan Africa should encourage a strong policy focus on
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ICT as a way to overcome the problems in health systems (eg. scarce human resources.). It was
highlighted that political support has been crucial for the significant development of
telemedicine in countries like Ethiopia and South Africa, on the other hand, the lack of this
support is reflected in countries like Burkina Faso and Nigeria where progress in telemedicine

is slow.

In PALOP, telemedicine already has some significant programmes ( Lapéo et al. 2016). For
example, the STP telemedicine programme has been active since 2011, reaching about 204 000
people, which bridges geographical barriers and the shortage of health professionals through a

teleconsultation platform that has political support, so it has been developed.

In STP, the ratio of health professionals per inhabitant is relatively satisfactory, as there were
approximately 87 doctors per 100,000 inhabitants by the first half of 2017, while the global
average is about 146 doctors per 100,000 inhabitants, and concerning nurses, the
nurse/inhabitant ratio is about 413/100,000 inhabitants while the global average is 334/100,000
inhabitants. However, it is not equally distributed throughout the country (Ministério da Saude

de S&o Tome e Principe 2018).

Literature/empirical evidence about how these new services affect the health workforce is
scarce (Lapao and Dussault 2017). Hence, this research aims to contribute to the telemedicine
research gap in sub-Saharan countries. In this study, we discuss the contribution of
telemedicine services to improve the performance of health systems in LMICs supported by
the international community in more than ten years of establishing a program and characterize
them concerning availability, accessibility, acceptability, and quality. And thus "help improve
the lives of the citizens of STP, both patients and health professionals, while addressing the
challenges for the health system, such as improving access to care, improving referrals, and

avoiding unnecessary evacuations to Portugal.
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METHODS

Study design and data collection methods

The structure of this study aims to explore the answer to the research question, “What is the
effect of telemedicine on human resource performance development? Therefore, the study

seeks to explore the current status of using telemedicine at the study organization.

The approach used in this study incorporated mixed methods. In health-related research, these
methods have been widely used in various areas from cardiology to mental health services
(Meissner et al. 2011). This includes analysing and integrating quantitative and qualitative
methods to provide different perspectives and consequently a better understanding of the topic
under study in the telemedicine service (Caffery, Martin-Khan, and Wade 2017). The

methodology was as follows (Figure 17).

— Case study ARAAD framework
BV Case review Aovailability
Accessibility
E Questionnaire
Acceptability
Quality

Figure 17 - The case-study framework
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Phase I
A case study was built using sets of data: a case review, that includes a documental analysis
(institutional reports) and a questionnaire (qualitative and quantitative data) on STP's

telemedicine service health professionals (details in Appendix A.4.1 and A.4.2).

Case-review

A scoping review of the institutional data and data from the telemedicine platform was
conducted with particular attention to regulatory instruments and procedures related to the

implementation of telemedicine in the country, which was collected to write the case review.
Questionnaires with members of the organization

In both qualitative and quantitative components, the sampling methodology adopted for this
research was purposive sampling, aiming at obtaining qualitative and quantitative information
and an in-depth understanding of given situations. To collect information from participants
who are easily accessible to the researcher This involves identifying and selecting individuals
or groups of individuals that are especially knowledgeable about or experienced with a
phenomenon of interest. In addition to knowledge and experience, note the importance of
availability and willingness to participate (Palinkas et al. 2015). The data were collected from

August 2019 to November 20109.

The questionnaire with the telemedicine service professionals was one of the data sources, as
it allowed to collect directly the information needed to answer the research question (Britten
1995) concerning the criteria of workforce performance as well as the individual characteristics
of the health professionals. Thus, 13 general practitioners plus one specialist (from Cuba
cooperation), one nurse, and two technicians were specifically selected for the study. The

authors selected the criteria that collaborated directly in the telemedicine service. A
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questionnaire was conducted with each member to examine their perception of using the

telemedicine service daily.

The questionnaire was adapted from Momentum Project. The questionnaire is a mixture of
open and closed (closed-ended questions dichotomous, multiple-choice or was a Likert scale
used) questions to balance the content received and to allow for individual views and
assessments (Christiansen et al 2014a). One question about a professional’s experience (time
of practice, type of experience, etc) with telemedicine in general. Two questions about the
organizational implementation of the service, specifically the knowledge of the existence of
the service integrated into the hospital, and that they can describe the current status of
telemedicine service namely type of services provided, equipment, partners involved; and
about the training and education of professionals. One question about the healthcare
professionals' use of the service, specifically, how often they use telemedicine services to share
experiences or seek support from other colleagues, and one question about the technical
infrastructure. Three questions about the perceptions of the professionals about the
telemedicine service: what are the advantages of using telemedicine in the routine provision of
health services in the hospital where they work; how do they see the need for telemedicine in
the country, and which factors they think will most influence the future of Telemedicine in

STP. The questionnaires were in Portuguese, which is the official working language in STP.

Respondents are also characterized by gender, age, role, time in the program and clinical
specialty. Proportions were calculated for the different variables, to allow a better

understanding of their respective weight.

This study was approved by the Ethical Commission of Sao Tome and Principe. The interviews
and the questionnaire were carried out with the participants' free and informed consent, with
the guarantee of confidentiality and anonymity, as well as the protection and non-dissemination
of the records.
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Phase 11

Availability, Accessibility, Acceptability, and Quality (AAAQ framework)

All the data collected in the 1 Phase were analysed according to the HRH's AAAQ framework.
Therefore (this framework that helps to identify strengths and potentials) to understand how
this service affects the performance of health professionals in STP, we examined how it impacts
on four dimensions, according to the so-called AAAQ (Lapdo and Dussault 2017) which
considers the four aspects of human resources for health: availability, accessibility,
acceptability and quality of health services (Figure 18) that strengthen universal health

coverage (Campbell et al. 2013).

——————————————————————————————————————————————————————————————

i
i < Quality of
| L e nw
H Acceptability utilization

‘ Acceptability of HRH

to HRH
Availability
of HRH

Figure 18. HRH dimensions for effective coverage (source: (Campbell et al. 2013)

In this context, according to Campbell et al. (2013), the four dimensions mentioned can be

described as follows:

e Availability: the sufficient supply and stock of health workers, with the relevant

competencies and skill mix that correspond to the health needs of the population;

e Accessibility: the equitable access to health workers, including in terms of travel time
and transport, opening hours and corresponding workforce attendance, whether the
infrastructure is disability-friendly, referral mechanisms and the direct and indirect cost

of services, both formal and informal;
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e Acceptability: the characteristics and ability of the workforce to treat everyone with

dignity, create trust and enable or promote demand for services;

e Quality: the competencies, skills, knowledge and behaviour of the health worker as

assessed according to professional norms and as perceived by users.

Based on the criteria presented in Fig. 1, the WHO AAAQ framework was developed for the
concept of “effective coverage”. We selected this framework for this study because it has also
been used as a reference in studies for the health workforce (Campbell et al. 2013; OASES

2021; Lapéo and Dussault 2017).

RESULTS

The results were presented in two phases: (1) the case-study review, and (1) the telemedicine

health workforce assessment based on the AAAQ dimensions.

1) Case Review

The result showed that the system of in telemedicine service in STP since—2011-has-ensured

At the beginning of the implementation of the service, in 2010, two intensive cytology
internships were carried out by a doctor and an imaging technician, who would be responsible

for the service. In 2011, two training courses were carried out by two STP health technicians
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living in Portugal, in the areas of cardiopneumology and radiology. After training, both
techniques were part of the STP National Health System, within the scope of the project. It was
identified a responsible for both the security and legal standards of the telemedicine service as
well as a data controller. They have made changes to routine data management procedures to
implement the service and promoted appropriate follow-up for patients via telemedicine (IMVF

2017).
Since 2012, 18 Portuguese hospitals have been supporting the STP health system (IMVF 2012).

In this study participated a total of 17 health professionals working in the HAM, 5 from
pediatrics (9.8%), 3 ORL, five from intern medicine, three from ophthalmology and one from
radiology participated in this study. The results showed that (11/17) 65.0% of the respondents
were female, and (6/17) 35.0% were male. More than half (58.8%) of the respondents within
25-35 years of age. However, the average age was 49.9 years (SD=19.04 years, min=18 years
and max=91 years). The level of experience with telemedicine services, was, on average,

between 1 (23,5%) and 3 years (23,5%) (Figure 19).

Level of experience by using telemedicine service in STP (n=17)

>=five years
12% |

two years
12%

four years
0%

Figure 19 - The level of experience by using telemedicine service in STP
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The frequency of telemedicine service consultations was about 3-to-4 times per-month for

52.9% of the respondents (Figure 20).

Frequency of use of the telemedicine platform by health professionals
in STP (n=17)

2.9%
23.5%

17.7%

5.9 % -

None one time/year one time /month two times/month >= four
0% times/month

Figure 20 - Frequency of use of the telemedicine platform by health professionals in STP

The perceptions of need were obtained using a five-point Likert scale ranging from 1 to 5,
where ( 1= Very low, 2= Low, 3= Average, 4= High, 5= Very high) and about 5.9% of

respondents rated it as low and 52.9% as very high (Figure 21).

4 = High
3 = Average
2 =Low

1=Very low

0 2 4 6 8 10
Figure 21 - Physicians’ perceptions of the necessity of telemedicine technology
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The advantages of using telemedicine were highlighted during the questionnaire. The content
analysis allowed us to highlight the following domains (Full results are available in Appendix

A4.3).

= Provision of care: “Improvements in access to specialized care, promotes the
improvement of diagnosis, guidance and validation of therapeutics (second opinions),

discussion of cases.”

= Logistics/Articulation: “Assistance in referring patients for evacuation; it allows us to

reduce the number of evacuations”.

* Training: “Allows an effective learning process”.
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1) AAAQ dimensions

I. Availability

The STP has a central hospital where telemedicine is provided, with free access to the entire
population. The main actors involved in the development of telemedicine service were the
Instituto Marqués de Valle Flor (IMVF), the HAM team, and the medical specialists in
Portugal. It was found that radiology technicians, electromedical technicians, and physicians
were the most affected by these changes. There was no significant change in the distribution
of HRH, and their numbers remained constant. The protocol established with Portugal, in the
case of a sanitary evacuation, provides for the prior remote identification of the patient's clinical
situation, allowing both the identification of the hospital and who will be available to receive

the patient in Portugal.

I1. Accessibility

STP's telemedicine strategy aims at providing care to its population at any time they need it
(IMVF 2015a). The decision to promote close collaboration between physicians and specialists
was vital. Therefore, no patient could be admitted to the program without the recommendation
or consent of his/her general practitioner. The patient flow was directly affected as patients
were only evacuated after undergoing a TC with a specialist. The information exchange via e-
mail, WhatsApp, or through the telemedicine Platform constituted a reliable communication
tool between STP and Portugal, with benefits for both countries with less paperwork and fast

information access.

I11. Acceptability

The provision of these services by highly qualified professionals is improving the level of trust
that would strengthen the health professionals’ confidence in the quality of services. Physicians
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are satisfied with Telemedicine and integrate it into the daily routine, for both evacuated
patients and medical decision-making. STP's telemedicine service promotes a solid personal
relationship between technicians and patients, including face-to-face physical visits. About
18% of physicians during the interviews said they have known about the service from other

colleagues and were encouraged to use it.

V. Quality

The work related to the short-term medical field mission was improved with telemedicine,
allowing for better mission planning (e.g., list of cases to be intervened), and monitoring of
patients after the intervention. The distribution of HRH suffered no fundamental change. The
service reports show that the health workforce was trained in STP and Portugal, leveraging the
telemedicine resources (IMVF 2015b). Capacity building of HRH is a priority of the ‘Health
for all’ program (IMVF 2014). The training was given to empower the technicians in using and
maintaining the equipment (IMVF 2012). For example, in teleophthalmology relevant training
on diagnostic instruments has been identified as a success factor. Moreover, the success largely
depends on the availability and motivation of HRH to actively participate in clinical and on-
site training sessions, as well as the availability to leave the country for capacity building in

Portugal.

1) AAAQ dimensions

Availability

The result showed that regarding the availability dimension, we highlight that this telemedicine

service offered at the country's central hospital (HAM) is available to the entire population.
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Since 2011 has ensured the coverage of specialized care. Through (i) the follow-up and referral
of clinical cases which include teleconsultations (TC), either real-time or store-&-forward (e.g.,
exams uploaded on the telemedicine platform) between the attending physician at the Aires de
Menezes Hospital (HAM) and a specialist in Portugal. and (ii) the professional training and
counseling include international and real-time teletraining and the installation and maintenance
of technical infrastructure (details in Appendix A.4.3). Furthermore, the telemedicine service
supports the short-term medical missions to STP three times per year in each specialty (IMVF

2018).

The use of telemedicine for the two above-mentioned components resulted in an improvement
in the availability of consultations. It allowed time savings through faster access to
consultations that would only be possible during the short-term medical missions of Portuguese
medical specialists three times per year in each specialty, ensuring the coverage of specialized

care.

The data contained in the reports of the Program “Health for All” refer that throughout the
nearly 10 years of the program the number of Portuguese partner medical institutions has
grown, and currently there are about 50 partner health institutions in Portugal, which constitutes
a network of medical specialists that have been supporting the STP health system (IMVF)

2018).

The main actors involved in the development of telemedicine service were the Instituto
Marqués de Valle Fl6r (IMVF), the HAM team, and the medical specialists in Portugal. It was
found that radiology technicians, electromedical technicians, and physicians were the most
affected by these changes. According to the interviews, there was no significant change in the
distribution of HRH, and their numbers remained constant. However, they have made changes
to routine data management procedures to implement the service and promoted appropriate
follow-up for patients via telemedicine (IMVF 2017).
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The telemedicine service in STP opened a “window of opportunity” for professionals to be
trained through the telemedicine system and trained to use the service with autonomy and
confidence. At the beginning of the implementation of the service, in 2010, two intensive
cytology internships were carried out by a doctor and an imaging technician, who would be
responsible for the service. In 2011, two training courses were carried out by two STP health
technicians residing in Portugal, in the areas of cardiopneumology and radiology. After
training, both techniques were part of the STP"s National Health System, within the scope of
the project. They have made changes to routine data management procedures to implement the

service and promoted appropriate follow-up for patients via telemedicine (IMVF 2017).

Accessibility
STP's telemedicine strategy aims at providing care to its population with free access to the

entire population, and the facilities are open at convenient hours (IMVF 2015a).

According to the service database in 2019 around 63% of STP physicians, have used
telemedicine to interact with other healthcare professionals. . Improve access to healthcare with
less paperwork and faster access to information. The information exchange via e-mail,
WhatsApp, or through the telemedicine Platform constituted a reliable communication tool
between STP and Portugal, with benefits for both countries with less paperwork and fast
information access. Thus, the decision to promote close collaboration between physicians and
specialists was vital. Therefore, no patient could be admitted to the program without the
recommendation or consent of his/her general practitioner.

The patient flow was directly affected as patients were only evacuated after undergoing a TC

with a specialist.
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The information exchange via e-mail, WhatsApp, or through the telemedicine Platform
constituted a reliable communication tool between STP and Portugal, with benefits for both

countries with less paperwork and fast information access.

The frequency of telemedicine service consultations was about 3-to-4 times per-month for

52.9% of the respondents (Figure 22).

Frequency of use of the telemedicine platform by health professionals
in STP (n=17)

None one time/year one time /month two times/month >= four
times/month

Figure 22 - Frequency of use of the telemedicine platform by health professionals in STP

Acceptability

A total of 17 health professionals working in the HAM, 5 from pediatrics (9.8%), 3 ORL, five
from intern medicine, three from ophthalmology, and one from radiology participated in this
study.

Related to the demographic data on the age and gender of the health professionals in this study
the results showed that (11/17) 65.0% of the respondents were female, and (6/17) 35.0% were

male. More than half (58.8%) of the respondents within 25-35 years of age.
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The acceptance of telemedicine technology among physicians was assessed through two
factors: “perceived ease of use of telemedicine platform” and “perceived usefulness of
telemedicine in STP”

From the health professional’s perspective, the majority considered that the technology used in
telemedicine service is “user-friendly” (Figure 23). This perspective may correlate with the
young age group of professional respondents who are more familiar with the "virtual world"

through the use of digital technologies.

Technology is user-friendly

23,5%

=yes =no = did not know

Figure 23. Technology's “user-friendly” perception

STP's telemedicine service promotes a solid personal relationship between technicians and
patients, including face-to-face physical visits. We observed that the patient's personal
information is treated confidentially, and only the physicians and the technician coordinating
the service have access to the data on the telemedicine platform. About 18% of physicians
during the interviews said they have known about the service from other colleagues and were

encouraged to use it.

The provision of these services by highly qualified professionals is improving the level of trust

that would strengthen the health professionals’ confidence in the quality of services. Physicians
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are satisfied with Telemedicine and integrate it into the daily routine, for both evacuated

patients and medical decision-making.

Respondents’ perceptions of the necessity of telemedicine technology in Figure 24, were
obtained using a five-point Likert scale ranging from 1 to 5, where ( 1= Very low, 2= Low, 3=
Average, 4= High, 5= Very high). Only 5.9% of respondents rated it as low and 52.9% as very

high.

4 =High 2350
3 = Average 17.7%
2 =Low 5.9%

1=Very low 0%

Figure 24 - Physicians’ perceptions of the necessity of telemedicine technology

During the interviews, the specialists' idea that telemedicine is essential in STP became clear,
as it is an important tool for specialists to maintain contact with the HAM service between short
field missions. Therefore, the telemedicine system made communication between health

professionals in different countries (STP and Portugal) easier.

Quality
The IMVF, the HAM team, and medical specialists in Portugal are the main actors involved in
the development of the telemedicine service, thus a team with relevant skills and a mix of skills

corresponding to the health needs of the population.
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A total of 17 health professionals participated in the study. The level of experience with

telemedicine services, were, on average, between 1 (23,5%) and 3 years (23,5%) (Figure 25).

Level of experience by using telemedicine service in STP (n=17)

>=five years
12% |

two years
12%

four years
0%

Figure 25 - The level of experience in using telemedicine service in STP

The protocol established with Portugal, in the case of a sanitary evacuation (Ministério da
Salde de Sao Tomeé e Principe, Ministério da Saude Portugal 2012), provides for the prior
remote identification of the patient's clinical situation, allowing both the identification of the
hospital and who will be available to receive the patient in Portugal which improves the service

effectiveness.

The work related to the short-term medical field mission was improved with telemedicine,
allowing for better mission planning (e.g., list of cases to be intervened), and monitoring of

patients after the intervention which improves the patient's safety.

The distribution of HRH suffered no fundamental change. The service reports shown that
health professionals and technicians were trained in STP and abroad, leveraging the

telemedicine resources (IMVF 2015b). The success largely depends on the availability and
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motivation of HRH to actively participate in clinical and on-site training sessions, as well as

the availability to leave the country for capacity building in Portugal.

Capacity building of HRH is a priority of the ‘Health for all’ program (IMVF 2014). The
training was given to empower the technicians in using and maintaining the equipment which

allows for scaling up the skills and autonomy with professional standards (IMVF 2012).

DISCUSSION

The outcomes of this research have provided insight into the effectiveness of the telemedicine
service in improving workforce performance in STP/PT. However, the results should be
interpreted with attention due to the small sample size which could limit the generalizability of
the results.

Regarding the adopted AAAQ framework (availability, accessibility, acceptability, quality)

this can give the following contribution:

Availability

Regarding the health workforce (HWF) availability dimension, the telemedicine service in STP
increases the number of health professionals who can attend the entire population of the
country, since the HAM now has the HWF "active" stock that attends in person at the HAM
and the stock of doctors who provide the service remotely from Portugal, especially in the
health sectors secondary care, tertiary care. These are more doctors to meet the demand of the
country, especially in specialties that would not have any coverage if it were not for the

telemedicine system. There is therefore a greater density of doctors in the central hospital.

In the specific case of telemedicine in STP, we found that with the introduction of telemedicine
in STP there was an absolute increase in the number of doctors available to provide services to

the HAM, which increased the availability and capacity to provide services to more users. On
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the other hand, (Lapédo and Dussault 2017) concluded that paradoxically even within the same
numbers of health professionals the technologies applied to health as with eHealth/mHealth,
and similarly to telemedicine have the potential for increased availability due to faster

practices.

In STP we noted this in the case of physicians, but it could be something to achieve with time
for nurses, for example. STP has a reasonable ratio of doctors to patients, but the numbers are
concentrated in the capital. Telemedicine can solve the problem of the availability of
specialists, but the problem of the concentration of specialists available in the capital of the
country remains, and this problem of concentration is even more striking if we think about the
situation of patients from the island of Principe who are more disadvantaged because they must

travel to the island of Sao Tome to benefit from telemedicine consultation.

The study highlighted that in addition to teleconsultations the system also promotes teletraining
(IMVF 2018). In this regard, during the installation of the equipment, local teams were exposed
to the technology, so the HRH behind STP's telemedicine service was based on the needs of
the country. The creation of training programs, in specialties such as ophthalmology and ORL,
had a significant impact. All educational programs were conducted in Portuguese. The use of
telemedicine has been more plausible when the ICT sector gained maturity and the hardware

and telecommunication cost declined.

Lapao et al. (2006) illustrated the importance of training in the case of a pediatric cardiology
department, where workshops were held to inform and sensitize physicians to the use of
telemedicine services. These sessions were attended by a multidisciplinary team, including
pediatricians and obstetricians, and technology partners. The training sessions promoted
knowledge recycling with updated information. Thus, we clearly understand that the training

of health professionals is directly related to the availability of the health workforce.
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Organization and leadership are crucial issues for the success of the service (Lapéo et al. 2006).
Articulation mechanisms were established, and a service coordinator was identified at HAM
who liaises between physicians and specialists, as well as between patients and specialists.
Thus, the management of the relationship between the stakeholders involved in the

implementation and development of the telemedicine service in STP is highlighted in this work.

In the case of STP, the issue of leadership goes beyond the appointment of a service manager.
We must highlight the importance of the IHMVF team, the pioneer of the “Health for all”
project, where the telemedicine service is integrated. Similarly, the Momentum project
highlights the importance of leadership as a success factor for the implementation and
development of services, giving an example of the Norwegian dialysis service at the
nephrology department in a hospital in the country. A conclusion is reached by Christiansen et
al (2014b) when analyzing the dynamics of the department, that there were several
“champions” at different levels of the unit, from the physician head of the hospital's medical
department, the head nurse of the hospital's renal unit, and the technologist project manager at
the unit, each contributing different visions to the implementation and development of the

service.

Moreover, leadership is a very important aspect to consider when implementing a telemedicine
service, and in the case of the telemedicine service in Sao Tome, we consider two types of

leadership the leadership of the system and operational leaders.

We noticed through analysis of the system that some organizational changes have occurred,
namely in the redistribution of functions or changes in procedures, and some categories of
health professionals who are more directly linked to the telemedicine system implemented in

the hospital.
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According to the study carried out by Aas (2014) the changes that happen in organizations
when telemedicine was implemented, are mainly at the level of work processes, organizational
restructuring, creation of new units, new internal coordination mechanisms, exchange of

experiences, and a different patient flow in the health system.

By the same token, it can be noticed that the changes when they are implemented should be
part of a change management plan, so that they are an incentive and not a reason for overload
and consequent dissatisfaction for the health professional, who sees his work doubled and in

financial terms remains the same.

In STP’s service training in different specialties has been implemented since the

implementation of telemedicine and periodically as a form of recycling.

In the review of (Kho, Gillespie, and Martin-khan 2020) initial and continuing, training and
education were identified as being useful in helping to troubleshoot equipment and carry out

teleconsultations.

The telemedicine service in STP opened a “window of opportunity” for professionals to be
trained through the telemedicine system and trained to use the service with autonomy and

confidence.

Accessibility

The model adopted in STP is for free teleconsultations. India is also an example of a country
whose National Teleconsultation Service (eSanjeevani) has been offered to the population free
of charge in each State. Users must have a laptop or a personal computer with a web camera
connected to Internet (1Mbps) and have a registration number to log in (National

TeleConsultation Service Ministry of Health and Family Welfare 2020). Thus, in LMICs such
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as STP and India, the use of this option can make healthcare more affordable and equitable for

all.

Telemedicine has been used to facilitate evacuations in STP. Countries with the same SIDS
characteristics, such as Cape Verde, have used teleconsultation as a triage for both internal and
external evacuations (Latifi et al. 2014b). Telemedicine helps physicians by giving them easy

access to specialists and helping them with the diagnosis.

From the results obtained, we conclude that about half of the respondents access the service
between 3 and 4 times a month. In this case, physicians' access to the platform should be

encouraged to have a higher frequency of weekly teleconsultations.

Acceptability

In this study, we noticed that the respondents have a positive acceptance of the technology and
consequently with the perspective of ease of the telemedicine platform. In parallel, it was found
that the respondents understand its advantages. A similar result has been shown in a study
performed in Pakistan (Ashfaq et al. 2020). According to Lapdo and Dussault (2017) the
correlation between age and technology acceptance may be explained by the fact that the
younger HRH born in a more digitalized environment were less likely to resist adopting these
tools. Thus, this positive perspective may correlate with the young age group of the
professionals surveyed who are more familiar with the "virtual world" through the use of digital

technologies.

The STP’s telemedicine service includes face-to-face physical visits both during consultations,
where patients are accompanied by a local physician, and during field missions, where patients
are personally consulted by the same medical specialists who give teleconsultations. From this

characteristic of the implemented system, we can infer that it is very similar to "traditional
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consultations, and therefore promotes a solid personal relationship between physicians and

patients.

Quality

We conclude that the quality dimension is interdependent on the aforementioned dimensions -
availability, accessibility, and acceptability. Hence, both the individual skills and
characteristics, the mechanisms to improve access to the service, and the planning of field
missions supported by the telemedicine service are aspects that are aligned with the
improvement of service quality over the years. This analysis supports the theory that the
adoption of this digital modality has to take into account the "people” factor, the Telemedicine
implementation seems to not depend only on technological factors, but also on HRH capacity-
building investments (Shiferaw and Zolfo 2012;Luis et al. 2016). In LMIC to provide a

sustainable healthcare solution, education is imperative (Shonubi et al. 2005).

According to Laukka et al (2021) there is a clear need to have a coherent concept of leadership
in digital services. Defining and clarifying the concept of leadership in digital health services
could be an enabler for service quality, as well as clarifying responsibilities, and providing

better education and training for healthcare leaders in ICT.

The STP program includes compensation to the responsible for the service, aligned with the
literature recommendation. Staff motivation also grows with vision sharing and encouragement
(Barreiro et al. 2020). According to the definition of the Momentum framework, this is
considered a critical success factor, a champion “is a person committed to the telemedicine
idea or initiative or service. The person may have a considerable range of qualities and skills
that are described here. The person is willing to put themselves 'on the line', i.e. be open to

considerable risk to make the service happen; can enlist others in the cause; can secure a
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commitment from the leadership of the organization or system, and can mobilize resources to

make the initiative happen™ (Christiansen et al n.d.).

Interestingly, we illustrate the example of the Cape Verde National Telemedicine Programme
(NTP), which describes the issues related to ensuring leadership through a champion. As
described in (Latifi et al. 2014a) the process of capacity-building focuses on creating
telemedicine experts, ambassadors, and champions. Therefore, during the evaluation of the
initial results of the implementation at the national level were visible the prominence of two
dermatologists and the trauma surgeon who performed the highest number of teleconsultations

(57.3% of the total) during the initial 7 months (in 2014).

Therefore, Cape Verde, in 2021, in a follow-up study based on data collected from 2014 to
2018, from the NTP, highlighted champions were defined "as those most frequently using
telemedicine program (>100 consultations) to deliver care. Transfer status as an indicator of
success in treating patients locally with telemedicine capabilities was compared across

Champion programs overall, and in each year" (Azevedo et al 2020).

Accessibility benefited from the existing organizational and technical infrastructure, moreover
regarding third-level care (Ministerio da Saude da Republica de Angola 2017). The Island of
Principe presented the biggest challenge as the population had less access to care and an
opportunity for telemedicine supporting primary care (Ministério da Saude e dos Assuntos
Sociais 2012). Telemedicine could have a positive impact on HRH retention in underserved
areas, by reducing stress and professional isolation and improving communication with other
colleagues, facilitating distance education, for colleagues working in Senegal’s cities (LY et al.

2017).

Furthermore, to meet increased demand from a population of patients with chronic diseases

and the need for specialty consultations and disease monitoring, the telemedicine service in
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STP may require more categories of professionals to meet the needs of the country's population.
WHO recognizes interprofessional collaboration in education and practice as a strategy to
mitigate the global health crisis (Gilbert, Yan, and Hoffman 2010). For instance, in 2014, the
local STP’s physicians, technicians, and one nurse assistant were empowered through training
using telemedicine ( IMVF 2014). Additional conferences and workshops are needed to

increase telemedicine expertise in STP.

The AAAQ methodology adopted for this study has been successfully used in other studies on
healthcare workforce performance. However, other interesting methodologies have emerged.
In this sense, for example, in the literature on job performance some authors consider an
adaptive performance dimension, which is of great importance in constantly changing
environments (Krijgsheld 2022) , we consider that this dimension could be used for further

research in a follow-up study on workforce performance in the STP system.

Limitations

There were three main limitations to this study. First, limited data is available about the small
number of HRH available in the HAM to respond to the questionnaire. Which conducted to a

potential bias in those interviewed and a potential lack of generalizability.

Second, it was not possible to include telemedicine patients' satisfaction data to deduce the
patient acceptability of the service. Third, since this is a case study, it is difficult to generalize
the results obtained, as it is an in-depth study of a specific reality. Finally, the results will be
specific to the case "Telemedicine in STP" and, therefore, they cannot be extrapolated to other
contexts. However, the study will add knowledge for a better understanding of the

implementation of telemedicine in similar contexts.
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Conclusion

This study has demonstrated that STP’s telemedicine program has been promoting and
facilitating access to healthcare and that some countries are becoming good models for the
integration of telemedicine in their health systems. Knowledge transfer between physicians and
specialists has been an essential factor when deploying a telemedicine service resulting in an
improvement in access to care, improving referrals, and avoiding non-necessary evacuations

to Portugal.

When looking at the STP telemedicine system, we found evidence of strength, such as working
conditions and satisfaction of health professionals, as they are better prepared to carry out their
work. These results illustrate how telemedicine can improve the delivery of services by
capacitating the health workforce in low and middle-income countries. The lessons learned
from this case could help other health organizations recognize leadership, organization, and
training as critical success factors to implement a model where capacity building, leveraged by

technology, can improve healthcare systems in an LMIC country.
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5.1 DISCUSSION

The outcomes of this research provided a comprehensive description of telemedicine in STP to
increase knowledge of this initiative. It explores how this national program has been
contributing to the improvement of health services conditions in the provision of care to
citizens through teleconsultations; and enhances the contribution of tele-training in the transfer
of knowledge for professionals. The results obtained achieved the objectives defined in this
thesis study regarding the genesis and evolution of the Telemedicine system and the action in

health workforce management to help decision and policy making.

The differences between similar countries such as CV and STP

The telemedicine program in STP is well integrated into the health system at the national level
through international cooperation and governance mechanisms, which operate at the country's
central hospital. On the one hand, in the Cape Verde example, the telemedicine service is a link
between central and regional hospitals and reference centers in all the islands. It should be
noted that Cape Verde's health system also discusses and sends patients to other countries (e.g.,

Portugal) using a telemedicine platform, as does STP (Correia 2017).

STP's telemedicine program is part of a national health program implemented over 25 years
ago, which has had a significant impact on improving the country's health indicators. STP link
between the central hospital and doctors in Portugal. Implemented and managed by IMVF, a
non-governmental organization with an approach that combines technological and human
resources, leadership, and financial and organizational tools, in an action plan which enables

articulation among all the stakeholders ( IMVF 2018).

It is interesting to make a comparative analysis of the development process of the National
Telemedicine Programme in STP with the integrated Cape Verde Programme, implemented by

the International Virtual e-Hospital Foundation (IVVeH), a non-governmental organization with
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funding from the Government of Slovenia. When the CV was fully mature then the program is

transferred to the Ministry of Health of Cape Verde.

(Latifi et al. 2012) stress that the unequivocal importance of the methodology implemented
('Initiate-Build-Operate-Transfer (IBOT)) to ensure sustainability and ownership of the
programs that have successfully established in Kosovo and Albania and other countries around
the world Therefore, in both countries, there is a commitment from politicians and other
stakeholders, which is reflected in the existing health sector policies. This support is considered
one of the Critical Success Factors for telemedicine implementation (Nazviya and Kodukula

2011).

Fostering Collaborations and Strategic Partnerships: Triangular Cooperation

This work allowed us to analyze the maturity of the national telemedicine program in this
middle-income country and to understand the potential for collaborative strategic partnerships.
For example, in Cape Verde, internationalization was presented by Correia (2017) as one of
the potentialities for the consolidation of the national telemedicine program. Both by receiving
technical support, for the early diagnosis of patients in Portugal, in various specialties such as
oncology, pathological anatomy, neurosurgery, and neuroradiology, and by providing support,
through teleconsultations, either in the context of public network provision or through the
involvement of national individuals, in the provision of teleconsultations. Through tele-training
assistance, clinical sessions, congresses, case discussions, and teleconsultations to other CPLP

countries, namely STP (Correia 2017).

In this context, and taking into account the experience of international cooperation in health
that exists between these Portuguese-speaking countries, Portugal and Brasil, thus, it is
expected that Portugal and Brasil will be identified as suitable countries for strategic

partnerships between Cape Verde and S&o Tomé and Principe, to identify best practices that
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have enabled the major challenges identified by each country to be met. In fact, the creation of
a "telehealth network," a platform for collaboration, sharing information, and capacity building
in human resources for health among Portuguese-speaking countries is also advocated. It is
important to note that these partnerships provide mutual benefits for both developing and

developed countries (Lapao et al. 2016).

However, the security of data transfer, interoperability between different telemedicine
applications, and the organization of healthcare delivery are challenges to the integration of
these cross-border telemedicine services (Bensemmane, Baeten, and Observatory 2020). We
agree that these are pertinent issues to be discussed and resolved but that they cannot jeopardize
this significant potential that telemedicine offers us for the construction of technical exchange
networks between countries, facilitating the access of populations to new medical specialties

and health professionals to the exchange of experiences and continuous training (Correia 2017).
Digital health services as a strategy to overcome the health coverage barriers

Nowadays, healthcare is undergoing a digital revolution. Thus, WHO has been motivating
stakeholders to create a robust digital health strategy in line with each country's health priorities
and resources, developing an action plan, and creating a methodology for monitoring and
evaluating digital health implementation and progress. In this regard, more than 120 countries

- including LMIC - have developed such strategies and policies (WHO 2020a).

This study highlights the relevance of developing telemedicine strategies and policies in
LMICs. For these countries, telemedicine has been one solution to supply specific needs, such
as the distance between cooperating health care providers being too large, shortage of qualified
health care professionals, or specialized health care needed in remote areas. The great challenge
is its integration into health services, which implies the organization of consultations and the

training of professionals, among others (Maia, Correia, and Lapao 2015).
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It should be noted that the case of telemedicine programs in STP, due to their archipelagic
nature and relatively small population, and few resources is very relevant in terms of global

health.

Technological and human resources for health challenges

Demographic e economic growth, combined with epidemiological transitions, could be
reflected in greater overall demand in the health sector and the need for the workforce will
increase substantially in the coming decades. However, significant disparities in health worker
needs, demand, and supply exist at national, regional, and global levels, leading to inequitable

distribution and allocation of health workers (World Organization Health 2016).

We argue that besides ensuring the technological innovations for the implementation and
development of telemedicine, there must be continuous social innovations. In Portugal, the
National Strategic Plan for Telehealth (PENTS) recognises that, to implement a digital
transformation process, and for it to be successful, it is necessary to monitor human resources
during the change process, promote the development of “eSkills” of health professionals and
the digital literacy of citizens, and invest in a viable, simple and user-friendly technological

solution (SPMS - Servicos Partilhados do Ministério da 2119).

For example, in the Philippines, Luis et al. (2016) examined the effects of educational
programs on the perception of use usefulness of ICTs in health services. Results suggest that
positive awareness effects occur in initiatives that seek to expose health workers to the practice
of telehealth and consequently allow for the optimization of available human resources. The
authors claim that should be reinforced investment in health human resources through the
development of training programs for telemedicine for health workers, particularly among non-

medical personnel.
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Strategic planning

The evolution of technologies applied to the healthcare sector has allowed the development of
systems that lead to improved quality, safety and efficiency of processes. In this context,
despite the great possibilities and applications of telemedicine, rigorous evaluations of
telemedicine projects are necessary, it is required to determine the limitations of the project,
adopt strategies to overcome them, and establish a comparative framework. Thus the
development of evaluation indicators (indicators of timeliness, effectiveness, quality, and
efficiency, should be an integral part of the planning and organization (Pan American Health

Organization and World Health Organization 2016).

The Momentum framework as described before enumerates the strategic drivers that allow the
transition from the pilot phase to large-scale deployment (Christiansen n.d.). The telemedicine
service in STP illustrates several critical success factors and can be used as examples of the
successful integration of telemedicine solutions into routine care. The same assessment was
made of the National Telemedicine Programme in Cape Verde, a medium-income country
(Correia 2017), and a Pediatric Telecardiology Service in Portugal, allowing an understanding
of how barriers were overcome and what improvements to implement for the establishment of

a sustainable telemedicine service (Maia et al. 2019).

Similarly, the MAST framework has also been widely used to evaluate telemedicine systems,
analyzing several domains: health problem and application description, safety, clinical
effectiveness, patient perspectives, economic aspects, organizational aspects, socio-cultural,
ethical, and legal aspects. Considered crucial to realize the benefits for patients and health

institutions (Kidholm et al. 2012).
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The value of telemedicine

According to (Lages 2016) the value of a service can be defined as “the benefit derived by
stakeholders, being generated through collaboration, innovation, and management processes

that aim to leverage a service’s competitive position in the system”.

In this sense, to reflect on the value of telemedicine in health systems, we have to think about
the size of the problem that telemedicine enables to overcome, the opportunity, the value of the
solution, and the benefits for each of the stakeholders (Figure 26). Furthermore, it is crucial to

understand the role telemedicine plays in the different elements of the healthcare system.

Problem/

Opportunity

Figure 26. A conceptual framework to reflect on the value of telemedicine

Source: adapted from Lages (2016)

To further clarify the value of telemedicine in the case of STP, we can try to answer the
following question: “If the goal of telemedicine is met, what are the desired outcomes for
multiple stakeholders?” In the table below (Table 6) we schematically illustrate the answer to

this question.

Table 6. Value of Telemedicine in the healthcare system
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field

Technology
advancement

Therefore, from our analysis, although all stakeholders benefit from the implementation of
telemedicine, we observed that some have more benefits. For example, for patients,
telemedicine can provide access to high-quality healthcare services, allow patients to reduce
waiting times, enable patients to receive care in their community without having to travel and
improve their comfort level. Avoiding the unnecessary transfer of patients has benefits for both
patients and hospitals by reducing the resources generally used in face-to-face care. On the
other hand, the hospital, telemedicine helps hospitals perform better and improve their scores,

for example, telemedicine helps reduce the spread of certain diseases such as COVID-19.

Also, it is crucial to draw a parallel with the situation of the telemedicine market worldwide,
which has grown in recent years mainly due to demand during the pandemic. In (¢
Telemedicine Market Size Worldwide 2019-2030 | Statista” n.d.)Stata Platform, a recent
analysis of the overall market for telemedicine services worldwide is presented. They state that
the driving forces behind the growth of the telemedicine market are the increasing demand for

home care monitoring, reduction in healthcare costs, filling the shortage of skilled human
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resources, technological advances, and the growth of the elderly population and that these same

factors will be the driving forces for the development of telemedicine services in the future.

Thus, it was observed that in 2019 the market reached a value of nearly $49,898.9 million is
expected to grow to $194,054.4 million in 2023 at a rate of 40.4% to $277,930.9 million in
2025 at a CAGR of 19.7%. The market is projected to grow and reach $459,804.5 million by

2030 at a CAGR of 10.6% (Figure 27).

600

459.8

400

194.1

200

Market size in billion U.5. dollars

209 2023 2025* 2030*
Details: Worldwide; 3= of December 2020

Figure 27. Telemedicine Global Market

Source: https://www.statista.com/

The weakness in growth was due to regulatory challenges and data breaches. these are
important factors to watch out for in the future as they may hamper the growth of the

telemedicine services market in the future.

We stress the value of telemedicine for physicians and other health professionals, the use of
telemedicine for continuing education and training through the collaboration of health

professionals improves job performance; telemedicine stimulates collaboration between staff,

117



which improves the quality of care patients receive, this issue is more relevant in countries such

as STP with particular healthcare-context characteristics.

For the government, an important benefit of telemedicine is the management of evacuations
through telemedicine and consequently p the cost reduction of healthcare and saving time

which increased efficiency. ,

Today's technology market is ever-changing and healthcare practices have evolved at a
galloping pace, so ongoing research is needed to keep up. Technology company strengthens
with the advance in telemedicine in the country. For IT (telecommunications companies) and
research companies, R&D activities in the digital topic have increased in the last decade, and
advances in the medical field have further boosted market growth. We predicted a

Telemedicine technology is expanding rapidly expansion on the adoption rate of telemedicine.

This knowledge can then be applied to the production process, such as the integration of
telemedicine services and innovative solutions like Artificial Intelligence, Big Data, or robotic

surgery, etc. to provide quality improvements to patient care.

5.2 CONCLUSIONS

In SIDS health issues are particularly sensitive as countries with small and geographically
distinct populations and/or labor shortages make them vulnerable. The health services available
in these countries are considered to have a vital role to play in the sustainable development of
the country and, in terms of global health, are very relevant. Thus, the importance of national
telemedicine programs in these complex and vulnerable countries should be reflected in the
scale of effort they put into implementing telemedicine programs. The benefits are enormous,
with even greater importance in archipelagos where there is difficulty in having specialized
human resources on all the islands. Therefore, the role of telemedicine for triage and internal

or external evacuations is highlighted in some of these countries formed by archipelagos.
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This study has shown that STP's telemedicine program has promoted and facilitated access to
healthcare and that, like some developed countries, it is becoming a good model of
telemedicine integration in healthcare systems. We highlight the transfer of knowledge
between doctors and specialists as a crucial factor in the implementation of the telemedicine
service, resulting in improved access to healthcare, enhanced referrals, and avoiding

unnecessary evacuations to Portugal.

In this work, we illustrate how telemedicine can improve service delivery through health
workforce capacity building in LMIC. The lessons learned from this case could help other
health organizations to recognize leadership, and training as critical success factors to
implement a model where capacity building, leveraged by technology, can improve health

systems in an LMIC.

This study demonstrated that telemedicine is feasible for remote consultation, screening, triage,
and supervision applications in a wide range of conditions of various diseases STP telemedicine
was found to meet most of the critical success factors, firm strategy, and organization. Thus,
the results found concrete evidence that the critical success factors had a direct influence on
the development of an effective telemedicine strategy. Thus, from the analysis, in STP, they
are more opportunities than threats that bode well for the future service to support better
working conditions and higher satisfaction of health professionals, with more skills to do their

work.

This work suggests that the implementation of the telemedicine service in STP used appropriate
phasing and moved from the pilot phase to routine delivery, although more should be done in
the future to improve telemedicine services. Ensuring the necessary technological

infrastructure (technical and operational) and continuous and efficient management of human
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resources should be highlighted as the main challenges identified when we talk about system

sustainability.

This thesis aims to provide an example in the context of LMIC, of the use of information
systems to improve health care, especially from a perspective of universal access and efficient
use of resources. The STP is also an example of collaboration between health systems within

the global health paradigm and is truly aligned with the goals of sustainable development.

5.3 LIMITATIONS

Methodological insufficiencies were common; thus, findings must be inferred with prudence.
In this sense, there are limitations to this study. First, this thesis described and summarised the
data, which allowed the description of a case study in the implementation of telemedicine in
STP. Thus, the case study approach has several limits. It is not possible to generalize the
findings (Crowe et al 2011). The results obtained were specific to the STP telemedicine service,

and, therefore, they cannot be extrapolated to other contexts.

The second limitation is that the information on the statistics on services provided by HAM
was not made available; this limits the accuracy of some assessments about the

representativeness of the telemedicine service concerning other services at the central level.

However, the three studies performed will add knowledge for a better understanding of the

implementation of telemedicine in similar contexts.

5.4 RECOMMENDATIONS AND FUTURE PERSPECTIVES

We highlight some recommendations and future perspectives to be considered in the

telemedicine systems in the study:
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Research is still required to identify incentives for potential telemedicine users and
understand their importance for widespread adoption; moreover the use of the

“Momentum” framework;

Fostering Collaborations and Partnerships: Involve scientific institutions, to help lead
workshops and sessions, along with key national political and scientific actors and

promote alignment between the stakeholders;

To continue to promote global collaboration and advance the transfer of knowledge on
digital health, taking into account areas where, for example, Portugal and Cape Verde

have the greatest advances;

Invest in education and training, recruitment, deployment and retention of health
workers to meet national and sub-national needs through a training plan that in addition

to doctors also includes nurses;

Creating more evidence-based knowledge, skills, and competence for professionals to

support health care: an adaptable health workforce.

When drafting the update of the health human resource plan of the Ministry of Health,
we recommend the inclusion of Telemedicine as part of the HR Policy Framework for

the benefit of health professionals and hospitals.

Cost-effectiveness of some specialties that have greater representativeness in the

country, allowing new business models in service provision.

Establish a knowledge management approach to identify and share good practices,
knowledge about the implementation of new methods and techniques, evidence and

lessons learned
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Research regarding this subject is a continuous and never-ending work in progress. The

valuable next steps are:

To further develop the role of the National Telemedicine Center;

For adaptive and flexible policy-making processes scenario planning can be an
appropriate tool to help make better decisions under conditions of profound uncertainty

(Volkery and Ribeiro 2009);

Apply Value Creation Wheel (VCW) methodology helps to identify, analyze, and solve
problems by providing a step-by-step dynamic process for creating value for society

and all the stakeholders involved in the value chain (Lages 2016);
To explore the cost-effectiveness of telemedicine.

To assess the environmental impact despite the increasing threat of the climate

emergency: evidence on the carbon footprint of telemedicine.

To develop an explicit relationship of quantitative modeling with qualitative

approaches for building long-term scenarios.

Enhancing cybersecurity through recommendations to be disseminated by healthcare
professionals to protect the privacy, confidentiality, and availability of data and the

processing of personal health data.
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APPENDIX

A.2 Appendix Chapter 2

A.2.1. Database searches results

Table 7. Database searches resulted in 19 publications and 13 complimentary publications.

No Title Country
1 Beyond ‘initiate-build-operate-transfer’ strategy for creating sustainable telemedicine programs: Lesson from the first c
decade abo Verde
2 |Cabo Verde telemedicine program: initial results of nationwide implementation Cabo Verde
3 |Coimbra telemedicine service improves access to pediatric cardiology in Cape Verde Cabo Verde
4 |EMS in Mauritius Mauritius
5 |Whatis telemedicine? A collection of 104 peer-reviewed perspectives and theoretical underpinnings. Mauritius
6 |Differences in public and private sector adoption of telemedicine: Indian case study for sectoral adoption. Mauritius
7 |Development of telemedicine technology in India: "Sanjeevani--an integrated telemedicine application. Mauritius
8  |Implementing telemedicine technology: lessons from India. Mauritius
9 Potgntial Reach of mHgaIth Versug Trad@tional Mass Media forlPrev.ention of Chronic Diseases: Evidence From a Sevehelles
Nationally Representative Survey in a Middle-Income Country in Africa. y
10 Telemedicing utilizatiop tq support the management of the burns treatment involving patient pathways in both developed STP
and developing countries: a case study.
11 |Coimbra Telemedicine Service Improves Access to Pediatric Cardiology in Cape Verde Cabo Verde
12 | Implementation of Telemedicine in Cape Verde: Influencing Factors Cabo Verde
13 |Cabo Verde telemedicine program: initial results of nationwide implementation., Cabo Verde
14 | Cycle assessment dialogues Brazil - Cape Verde with the use of audiovisual conference in limited internet connection, | Cabo Verde
15 (Improving Access to Pediatric Cardiology in Cape Verde via a Collaborative e International Telemedicine Service. Cabo Verde
16 |Telerheumatology - breaking barriers to access care in Rheumatology PALOP
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Table 8. Database searches resulted in 19 publications and 13 complimentary publications (cont.)

No Title Country

17 Telemedicine utilization to support the management of the burns treatment involving patient pathways in both STP
developed and developing countries: a case study.
Potential Reach of mHealth Versus Traditional Mass Media for Prevention of Chronic Diseases: Evidence From a

18 ) . . . L Seychelles
Nationally Representative Survey in a Middle-Income Country in Africa.

19 |EMS in Mauritius. Mauritius

20 Beyond initiate-build-operate-transfer’ strategy for creating sustainable telemedicine programs: Lesson from the Cabo Verde
first decade,

21 |Roteiro estratégico para a telessalde na CPLP : diagnéstico e prioridades para o desenvolvimento da telessaude CPLP

22 |Atelemedicina em Cabo Verde : Desafio de integragéo na rotina de prestagéo Cabo Verde

2 SHtclnj\(rjvy’[o develop a sustainable telemedicine service? A Pediatric Telecardiology Service 20 years on-An exploratory Cabo Verde

o4 Potential Reach of mHealth Versus Traditional Mass Media for Prevention of Chronic Diseases: Sevehelles
Evidence From a Nationally Representative Survey in a Middle-Income Country in Africa y

25 |EMS in Mauritius Mauritius

26 |ATelemedicina como um vector de profunda transformagéo no espago da salde e do bem estar Cabo Verde

27 | Telemedicina - Um meio para a saude global. Um caminho para o acesso universal a saude. CPLP

28 | Incorporation of telemedicine in disaster management Cabo Verde
Tendéncias e contextos de implementag&o de tecnologias de informagao e comunicagao para o reforco dos

29 |[Sistemas de saude em paises de baixo e médio rendimento da CPLP: os casos de Cabo Verde, Mogambique e CPLP
Guiné-Bissau

30 |Que servigo de imagiologia para Cabo Verde, um pais arquipelagico? Cabo Verde

31 [“Salde para todos”: cooperagdo em salde com S&o Tomé e Principe STP

32 |Salde para Todos - Especialidades: Cooperagao Portuguesa com S&o Tomé e Principe na area da cardiologia STP
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Table 9. After the removal of duplicates, 24 references were selected.

No. |Title Country
Beyond ‘initiate-build-operate-transfer’ strategy for creating
1 . N : Cabo Verde
sustainable telemedicine programs: Lesson from the first decade,
2 | “Cabo Verde telemedicine program: initial results of nationwide implementation.,” Cabo Verde
3 |Coimbra telemedicine service improves access to pediatric cardiology in Cape Verde Cabo Verde
4 |EMS in Mauritius. Mauritius
5 |Whatis telemedicine? A collection of 104 peer-reviewed perspectives and theoretical underpinnings. Mauritius
6 [Differences in public and private sector adoption of telemedicine: Indian case study for sectoral adoption. Mauritius
7 |Development of telemedicine technology in India: "Sanjeevani"--an integrated telemedicine application. Mauritius
8 |Implementing telemedicine technology: lessons from India. Mauritius
9 Potential Reach of mHealth Versus Traditional Mass Media for Prevention of Chronic Diseases: Sevchelles
Evidence From a Nationally Representative Survey in a Middle-Income Country in Africa. y
Telemedicine utilization to support the management of the burns treatment involving patient
10 . . . STP
pathways in both developed and developing countries: a case study.
11 | Implementation of Telemedicine in Cape Verde: Influencing Factors Cabo Verde
Cycle assessment dialogues Brazil - Cape Verde with the use of audiovisual conference in limited internet
12 Cabo Verde

connection
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Table 10. After the removal of duplicates, 24 references were selected.

No. |Title Country

13  |Improving Access to Pediatric Cardiology in Cape Verde via a Collaborative e International Telemedicine Service. Cabo Verde

14 |Telerheumatology - breaking barriers to access care in Rheumatology. PALOP

15 “Roteiro estratégico para a telessaude na CPLP : diagnéstico e prioridades para o desenvolvimento da CPLP
telessaude

16 |Atelemedicina em Cabo Verde : Desafio de integracdo na rotina de prestagéo Cabo Verde

17 Is-ltz\év yto develop a sustainable telemedicine service? A Pediatric Telecardiology Service 20 years on-An exploratory Cabo Verde

18 |A Telemedicina como um vector de profunda transformagao no espaco da salde e do bem estar Cabo Verde

19 [Telemedicina - Um meio para a saude global. Um caminho para o acesso universal a saude. CPLP

20 |Incorporation of telemedicine in disaster management Cabo Verde
Tendéncias e contextos de implementagao de tecnologias de informagéo e comunicagéo para o reforgo dos

21 |[Sistemas de saude em paises de baixo e médio rendimento da CPLP: os casos de Cabo Verde, Mogambique e CPLP
Guiné-Bissau

22 |Que servigo de imagiologia para Cabo Verde, um pais arquipelagico? Cabo Verde

23 |Saude para todos”: cooperagao em saude com Sao Tomé e Principe STP

24 |Saude para Todos - Especialidades: Cooperacao Portuguesa com Sdo Tomé e Principe na &rea da cardiologia STP
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Table 11. Publications analyzed (n=15)

No. Title Country
1 |EMS in Mauritius. Mauritius
2 Beyorlld |n|t|ate-bU|Iq-gperate-transfer strategy for cre.atlng Cabo Verde
sustainable telemedicine programs: Lesson from the first decade,
3 Telemedicine utilization to support the management of the burns treatment involving patient pathways in both STP
developed and developing countries: a case study.
4 |Saude para todos”: cooperagdo em saude com S&o Tomé e Principe STP
5 |Cabo Verde telemedicine program: initial results of nationwide implementation.,” Cabo Verde
6 |Improving Access to Pediatric Cardiology in Cape Verde via a Collaborative e International Telemedicine Service. Cabo Verde
7 |Telemedicina - Um meio para a salde global. Um caminho para o acesso universal a salde. CPLP
8 [Saude para todos — especialidades: cooperagdo portuguesa com sé&o tomé e principe na area da cardiologia STP
9 Roteiro estratégico para a telessatde na CPLP : diagndstico e prioridades para o desenvolvimento da CPLP
telessaude,”
10 |Coimbra telemedicine service improves access to pediatric cardiology in Cape Verde Cabo Verde
11 | Implementation of Telemedicine in Cape Verde: Influencing Factors Cabo Verde
12 |Atelemedicina em Cabo Verde : Desafio de integracdo na rotina de prestagao Cabo Verde
13 |Que servigo de imagiologia para Cabo Verde, um pais arquipelagico? Cabo Verde
14 How to develop a sustainable telemedicine service? A Pediatric Telecardiology Service 20 years on-An CPLP
exploratory study
Tendéncias e contextos de implementagao de tecnologias de informagédo e comunicagao para o reforgo dos
15 [Sistemas de salde em paises de baixo e médio rendimento da CPLP: os casos de Cabo Verde, Mogambique e CPLP

Guiné-Bissau
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A.2 Appendix Chapter 2

A.2.2 Literature content analysis

Qualitative analysis of publication selected

A.2.2.1 Cabo Verde’s publicaction analysis

CABO VERDE

NO AUTHOR TITLE YEAR TYPE COUNTRY

1 |Latifi ef al. Beyond |n|t|ate-bU|Id-operatg-transfer strategy for creating sustainable telemedicine 2012 Brlgf | Cabo Verde
programs: Lesson from the first decade, Communications

2 |Latifi et al. “Cabo Verde telemedicine program: initial results of nationwide implementation.,” 2014 | Research article |Cabo Verde

Improving Access to Pediatric Cardiology in Cape Verde via a Collaborative e

. . . 2015 | Research article |[Cabo Verde
International Telemedicine Service.

3 |[Lapéo & Correia

4 |Castela, E Coimbra telemedicine service improves access to pediatric cardiology in Cape Verde | 2017 Acta Med Cabo Verde
5 goLr;t-:)i;c,)Azevedo Implementation of Telemedicine in Cape Verde: Influencing Factors 2017 Acta Med Cabo Verde
6 |Correia, A Atelemedicina em Cabo Verde : Desafio de integragéo na rotina de prestacéo 2017 PhD thesis  |Cabo Verde
7 |Ferreira, R. Que servico de imagiologia para Cabo Verde, um pais arquipelagico? 2018 Report Cabo Verde
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P1. Beyond ‘initiate-build-operate-transfer’ strategy for creating sustainable telemedicine programs: Lesson from the first decade

Latif et al (2012)

ABSTRACT/RESULTS

THEMES

IveH experience with IBOT: Using the IBOT concept, IVeH has established telemedicine in Kosova (2002-2007)
and in Albania (2008-2011). Using the same strategy in Cabo Verde

Methodology of
telemedicine national

center implementation

Purpose of the telemedicine application: Each center provides clinical services, virtual educational programs,
an electronic library, and technical support services. Since inception of these programs, 16

Clinical services

Educational programs

Established local leadership to operate and manage national telemedicine programs in the countries

Goverment Leadership

8 critical success factors IBOT - lessons learned

1. Flexibility of architectural design of the network and infra- structure

2. Multidisciplinary and functional interoperability of well- trained, actively participating individuals and teams from
various clinical and technical disciplines

3. Delivery of effective consultative clinical services

4, Locally relevant, structured educational content through discipline-specific seminars and leadership courses
5. Professional dedication of healthcare providers to telemedicine

6. Strategic flexibility in program implementation

7. Continuous advocacy

8. Development of specific indicators that go beyond creating the program and or a center

Management

(Critical success factor

s)
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P2. Cabo Verde telemedicine program: initial results of nationwide implementation
(Latif et al 2012)

ABSTRACT/RESULTS

THEMES

Preliminary results of our efforts in building the Integrated Telemedicine and e-Health Program for Cabo Verde
(ITeHP- CV), with an emphasis on initial utilization and results.

Results of telemedicine
national center
implementation

National telemedicine
network and virtual
education network

Strategic approach known as “initiate—build—operate—transfer” over a 26-month period (November 2011-
December 2013).

Pillars of process implemented:

(1) capacity building;

(2) network development and deployment of equipment;

(3) implementation of clinical telemedicine;

(4) implementation of activities related to continuing medical education, delivered from within the country and
from abroad; and

(5) establishment and use of the electronic virtual library.

Methodology of
telemedicine national
center implementation
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P3. Improving Access to Pediatric Cardiology in Cape Verde via a Collaborative e International Telemedicine Service.

(Lapéo & Correia 2015)

ABSTRACT/RESULTS

THEMES

The role of international telemedicine services in supporting the evacuation procedures from Cape Verde to
Portugal, enabling better quality and cost reductions in the management of the global health system.

The Cape Verde, as other African countries, health system lacks many medical specialists, like pediatric
cardiologists, neurosurgery, etc. In this study, telecardiology shows good results as diagnostic support to
the evacuation decision.

Support internal and
external evacuations

Telemedicine services show benefits while monitoring patients in post-evacuation, helping to address the
lack of responsive care in some specialties whose actual use will help save resources both in provision and
in management of the evacuation procedures.

Post-evacuation support

Additionally, with telecardiology. collaborative service many evacuations can be avoided whereas many
cases will be treated and followed locally in Cape Verde with remote technical support from Portugal. This
international telemedicine service enabled more efficient evacuations, by reducing expenses in travel and
housing, and therefore contributed to the health system's improvement.

Telemedicine service is based on Medigraf equipment, enabling the distance visualization of an eco-
cardiogram. All the images and sounds can be recorded in the system database (~1 Mbps per session).
The data can be recorded at both places. The system simply requires a 512 Kbps link, or alternatively a
VPN integrated in the RIS (Portuguese Healthcare Network). The network now joins the Portugal, Cape
Verde, Angola and S&o-Tomé-e-Principe.

International cooperation

Addressed beneficial and cost issues. There is a general opinion that communication costs are still high:
on average € 5,000/month for two sessions per week, lasting between 1-to-2 hours, with an average of 3-4
patients. It was recognized that telemedicine services have avoided numerous evacuations, reducing the
financial and social consequences.

Financial and Social
benefits
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P4. Coimbra telemedicine service improves access to pediatric cardiology in Cape Verde
(Castela, E. 2017)

ABSTRACT/RESULTS THEMES
No Servico de Cardiologia Pediatrica (SCP) do Centro Hospitalar e Universitario de Coimbra (CHUC), esta
atividade iniciou-se em 1998 evidenciando-se, comprovado pelo numero crescente de teleconsultas e pelas par-
cerias que atualmente existem, tanto a nivel nacional como também com os PALOP. International

Fora da regido Centro salienta-se o Hospital de Vila Real. Relativamente aos PALOP, destacam-se Angola e Cabo
Verde, Sao Tomé e Principe e, muito proximamente, Guine.

cooperation

O intercdmbio possibilita 0 acesso a tratamentos mais diferenciados, consoante o quadro clinico. Permite também
0 contato com doengas de menor prevaléncia no nosso ambito, estabelecendo um processo de aprendizagem
reciproca e saudavel

Teleconsultations
Teletraining

Face a inexisténcia de cardiologistas pediatricos em hospitais dos PALOP, os médicos desses paises realizam um
periodo de formag&o no nosso servico, iniciando posteriormente esta atividade no seu local de trabalho habitual

Training
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P4. Coimbra telemedicine service improves access to pediatric cardiology in Cape Verde (cont.)
(Castela, E. 2017)

ABSTRACT/RESULTS THEMES
Salientam-se trés aspetos importantes: a plataforma, o ecografo e, para a transmissdo adequada de dados, a
. Y Important tools
largura da banda nos respetivos hospitais.
Um dos melhores exemplos de sucesso em telemedicina € a parceria com Cabo Verde que tem demonstrado
quanto tem sido util para todos os intervenientes. as diligéncias para implementagcdo da telemedicina com este
pais em 2006, com reunides para discutir a sua implementagdo e com estagios de colegas de Cabo Verde no Maturity

nosso Servigo de Cardiologia Pediatrica - CHUC. Iniciamos a telemedicina semanalmente em Maio de 2009, e de
entdo para ca efectuamos com este pais 477 teleconsultas.

Foram evacuados para tratamento cerca de 90 criangas com patologia cardiaca. A telemedicina é eficaz no
diagnostico e seguimento de criangas com suspeita de cardiopatia, mas igualmente um instrumento de
complementaridade entre um centro de referéncia e os respetivos colaboradores.

Evacuation support
international
evacuation
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P5. Almplementagao da Telemedicinaem Cabo Verde: Fatores Influenciadores
(Correia, Azevedo & Lapéo 2017)

ABSTRACT/RESULTS

THEMES

The priorities of the National Telemedicine Program are set, the cores and reference centers are operational, with
trained personnel and equipment installed.

Cores and reference
centers Accessibility

Several other policy instruments and conditioning factors and facilitators of the program have been identified.

Policy instruments

Aquisicdo e instalagdo dos equipamentos, foi necessario formar uma equipa sobre a operacionalizagdo dos
equipamentos e sobre a tematica ‘Telemedicina’, nos diferentes nucleos de telemedicina criados, nas varias
ilhas, ao nivel das delegacias de saude e dos hospitais regionais, e, também, ao nivel dos centros de
telemedicina nos dois hospitais centrais. Foi, ainda, necessario criar uma equipa dinamizadora ao nivel da
direcdo do Programa de Telemedicina.

Organization

151



P5. Almplementagao da Telemedicinaem Cabo Verde: Fatores Influenciadores (cont.)
(Correia, Azevedo & Lapéo 2017)

ABSTRACT/RESULTS THEMES
Despacho de 25 de margo de 2013 da Ministra Adjunta e da Saude, foram nomeados os membros dos Nucleos
de Telemedicina. Nesse mesmo ano, foi criada, pela dire¢do do Programa Nacional de Telemedicina, uma pagina
no Fa- cebook para a partilha de informacbes e documentagéo, e motivagdo de profissionais de salude. Em Governemant
2014, através do despacho N° 2 da Ministra Adjunta e da Saulde, de 17 de ja- neiro, oficializou-se o Programa support

Nacional de Telemedicina e definiram-se os respectivos eixos prioritarios e objectivos. No mesmo ano, foi
nomeado o coordenador do PNT e aprovado um conjunto de normas organizativas e funcionais.

Fatores criticos de sucesso para a implementacao da telemedicina. Em Cabo Verde, trés desses dez factores
apresentam algumas dificuldades na sua observancia, nomeadamente os relativos a ‘ter disponibilidade de
fundos de forma sus-tentavel’, ‘ter recursos humanos adequados e capacita- dos’ e ‘garantir comunicagao e
articulagdo entre as partes interessadas’.

Critical Sucess
Factors
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P6. A telemedicina em Cabo Verde : Desafio de integragao na rotina de prestagao
(Correia, a. 2017)

ABSTRACT/RESULTS THEMES
In Cape Verde, by decision of the government, the implementation of this intervention is under way, being the Governmental
subject very relevant and priority in the public agenda. Thus, it is crucial to understand the factors that determine support
its implementation, in order to obtain strategic responses more adapted to the context, for the development of the :
National Telemedicine Program. The research results show that the PNT is implemented in Cape Verde, in the Natlon.a!
. : Telemedicine
national and regional levels.
Program
Certain resistance to change, deficiencies in the articulation between services, the mobility of professionals, Limitations
some risk of privacy breach and occasional malfunctions in the communication systems.
Among the facilitators are: the existence of a fiber optic network linking the islands, the existence of a high rate of
Internet and mobile network coverage, the existence of telemedicine technical infrastructure, improved Infrasturcture
communication among professionals.
Potential for the follow-up of chronically ill patients and remotely evacuated patients, the possibility of carrying out |  Teleconsultations
national and international teletraining, the potential for cost reduction and the high rate of satisfaction of Support evacuations
professionals and users. Teletrainig
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P7. Que servigo de imagiologia para Cabo Verde, um pais arquipelagico
(Ferreira, R. 2017)

ABSTRACT/RESULTS

THEMES

Tendo em vista a importancia que esta area vem tendo no que diz respeito ao diagndstico e tratamento de
doengas, este estudo incidiu sobre o Servigo de Imagiologia existente em Cabo Verde.

Speciality service

Tem como principais objetivos entender melhor o funcionamento do servigo publico, apresentou-se uma proposta
de intervencao, indicando medidas que deverao ser aplicadas para melhoria do servigo atual tanto a nivel da
distribui¢ao dos equipamentos, padronizacdo da marca dos mesmos, apontar a necessidade da criacdo de um
plano de manutengao preventiva e ainda medidas para melhorar os défices de pessoal existente, e repensar o
conceito de telemedicina para reducao da necessidade de evacuacdes tanto internas como externas.

Foi utilizado como metodologia a recolha de dados quantitativos referente aos recursos humanos e a sua
distribui¢ao, pesquisas bibliograficas baseando-se em relatdrios estatisticos.

Uma das motivagdes para o tema escolhido, foi fazer um estudo que podera servir de auxilio no
desenvolvimento de planos para melhoria deste servigo a nivel pratico.

Concluiu-se que ha medidas praticas que se poderdo adotar para melhoria do servigo de imagiologia atual,
focando primeiramente na criacdo de um Servigo de Instalagcdo de Equipamentos e na criagédo de planos para
descentralizar a distribuicdo de recursos humanos

Integration with
Telemedicine
Program
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A.2.2.2 Mauritius publication analyisis

MAURITIUS

No Author Title Year Type Country
8 Ramalanjaona EMS in Mauritius. 2009 research article Mauritius
& Brogan
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P8. Emergency Medical Services in Mauritius

(Ramalanjaona & Brogan 20009)

ABSTRACT/RESULTS

THEMES

Mauritius is an island, part of a group of islands (Mascarene Islands), with about 59% of the population living in
rural areas, and is beset by frequent natural disasters such as cyclones and hurricanes. Thus, it has
characteristics that make it privileged to use telemedicine to support EMS, because it has increased access and
communication to rural and isolated areas.

In addition, the technology has enabled "tele-education, teleconsultation with specialists and telecommunication

Telemedicine to
support EMS

Tele-education

Teleconsultation with

for EMS workers to help coordinate emergency response in disaster management". specialists
Mauritius' EMS systems are a reference in Africa, a breakthrough that has been achieved due to economic

growth and good governance. By government decision, telemedicine was introduced in the EMS system as a way

to decentralise and develop the healthcare system. Government support

Ramalanjaona & Brogan (2009) recognise that to make progress the country must continue to invest in
telemedicine and other technologies.
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A.2.2.3 Sao Tome and Principe publication analysis

SAO TOME AND PRINICPE

No Author Title Year Type Country
9 Syed-Abdul et a Telgmedmme utlllgatlon to support the managemtlant of the .bur.ns treatment involving 2012 Case SaolTolme e
patient pathways in both developed and developing countries: a case study. report Principe
10 | Freitas, 2013 “Saude para todos”: cooperagao em saude com Sao Tomé e Principe 2013 Report Siﬂg:;g ¢
Loureiro,Freitas , |Saude Para Todos — Especialidades: Cooperagao Portuguesa Com Séao Tomé e Research | Sdo Tomé e
" - ; L 2015 ) o
& Antunes Principe na Area da Cardiologia article Principe
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P9. Telemedicine Utilization to Support the Management of the Burns Treatment Involving Patient Pathways in Both

Developed and Developing Countries: A Case Study

(Syed-Abdul et al 2012)
ABSTRACT/RESULTS THEMES
Este estudo de caso relata a utilizagdo de telemedicine para apoiar a gestao de cuidados para o tratamento de
queimaduras de cidaddos das ilhas de Sdo Tomé e Principe Cipe (STP). O processo de cuidados utiliza
percursos de doentes que incluem a transferéncia de e para Taiwan para cuidados cirdrgicos International
cooperation
Transferencia para outro pais , para tratamento extensivo, incluindo a cirurgia reconstrutiva - assisténciaa um
pais de baixo rendimento por parte de um maior niumero de developed country
A Universidade de Medicina de Taipé tem prestado servico médico desde 2009 em STP com uma equipa médica
que esta fisicamente presente nas ilhas. Esta equipa médica presta cuidados a populagéo local e também recebe .
- " iy . , A Teletraining
aconselhamento especializado de tempos a tempos utilizando a telemedicina através de videoconferéncia (VC) e
0 correio electronico com os especialistas
Videoconferéncia (VC) e o correio electronico com os especialistas (real time and differred) Teleconsultation
Since 2009 a 2012 Maturity
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P9. Telemedicine Utilization to Support the Management of the Burns Treatment Involving Patient Pathways in Both
Developed and Developing Countries: A Case Study (cont.)

(Syed-Abdul et al 2012)
ABSTRACT/RESULTS THEMES
Good doctor-patient relationship, - patients in contact with their families Patient centred
Medical mission to get better government support for prevention programmes to reduce burn injuries on the Government
islands of STP. support

Lessons Learned to Improve the Telemedicine Process
storage and anticipation.

systemto educate clinical staff on how to take digital photographs to aid in the diagnostic process, Organization/Man
instructional videos and post them on YouTube, agement

eLearning in situations where VC cannot otherwise be used,

- contexts with very limited internet access
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P11. Salide Para Todos - Especialidades: Cooperagdo Portuguesa com Sao ToméePrincipe na Area Da Cardiologia

(Loureiro, Freitas & Antunes 20195)

ABSTRACT/RESULTS THEMES

Plano de formagé&o de profissionais e criagao de condi¢des para a sua fixagdo no pais, uma vez completada
essa formagé&o. - telemedicina como apoio ao diagndstico, orientagao te- rapéutica e decisao de evacuagao de Teleconsutations
doentes para Portugal para tratamento cirdrgico ou percuténeo na altura certa da evolugdo da doenga e como

apoio a formacao continua e a distancia de recursos humanos. -Support of
Oa orientacéo da realizacao do proprio exame e a conferéncia e discussao dos resultados entre os profissionais external
dos dois paises. Pode ser assim também uma ferramenta de utilidade extrema num processo de formacao de evacuations

recursos humanos, continua e a disténcia. Esta tecnologia inicialmen- te disponivel s a partir de um computador
instalado na sede do IMVF, em Lisboa, pode agora ser acessivel a partir de qualquer computador portatil e
tornar-se-a disponivel também a outras organizagdes, num espirito de colaboragéo para um objectivo comum

Teletraining
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P11. Satde Para Todos - Especialidades: Cooperagao Portuguesa com Sao ToméePrincipe na Area Da Cardiologia (cont.)

(Loureiro, Freitas & Antunes 2015)

ABSTRACT/RESULTS THEMES
Interesse da implementagdo de um modelo de telemedicina. Pareceu-nos que a cardiologia, beneficiaria de
forma decisiva de uma plataforma de telenedicina como apoio para o estabelecimento de diagnésticos e Speciality
propostas terapéuticas correctas, incluindo a identificagao da necessidade e do momento certo para uma consultation

evacuacao santaria para Portugal, por exemplo para um tratamento cirurgico ou de intervengdo percutanea

Projecto de desenvolvimento des- sa pataforma, em conjunto com uma empresa portuguesa a PT Inovagéo,
sedeada em Aveiro. A plataforma, de nome Medigraf, entre outros recursos, permite a transmissdo em directo e
em tempo real de imagens em movimento de um exame que esteja a ser realizado por um médico ou técnico em
S&o Tomé e Principe. Esta plataforma foi inaugurada em Junho de 2013. A versdo 3.0 da plataforma Medigraf
utilizada na telemedicina com Sdo Tomé foi galardoada no final de 2013 com dois prémios na categoria
Changing Lives dos prémios AfricaCom 2013, e Broadband Infovision.

Infrastructure
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A.2.2.4. CPLP publications analysis

No Author Title Year Type Country
Maia, Correia | Telemedicina - Um meio para a saude global. Um caminho para 0 acesso Technical
12 . . . 2015 CPLP
& Lapéo universal a salde. Report
13 |Lapso etal Roteiro est.rategmo para a tel’ess?ude na CPLP : diagndstico e prioridades para 2016 Resgarch CPLP
0 desenvolvimento da telessalde, article
, How to develop a sustainable telemedicine service? Research
14 |Maiaetal A Pediatric Telecardiology Service 20 years on-An exploratory study 2019 article CPLP
Tendéncias e contextos de implementagao de tecnologias de informagao
: e comunicagao para o reforgo dos Sistemas de saude em paises de baixo e Research
15 |Bejaetal médio rendimento da CPLP: os casos de Cabo Verde, Mogambique e Guiné- 2019 article CPLP
Bissau
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P12. Telemedicina - Um meio para a saude global. Um caminho para o acesso universal a saude

(Maia, Correia & Lapéo 2015)

ABSTRACT/RESULTS

THEMES

Oportunidade no contexto da CPLP: A telemedicina é uma grande oportunidade de servir quer os paises de baixa
e média renda, quer os paises indus- trializados, ao nivel das regides mais carentes dos servigos de saude e de

Opportunity in

profissionais especializados, permitindo o acesso otimizado e de maior qualidade aos cuidados de saude LMIC
essenciais e a partilha de recursos.

Cabo Verde, desde 2009 tem uma experiéncia de parceria com o Servico de Pediatria do Centro Hospitalar de Pediatric
Coimbra, em cardiologia pediatrica que permite teleconsultas para discussdo de casos, segunda opinido, | ardiology in Cabo
diagnéstico e agendamento de evacuagdes. Além disso, desde 2012, existe uma experiéncia de telemedicina Verde
interna, que culminou com a criagéo do Programa Nacional de Telemedicina, em 2014, tendo ja realizado cerca|  |nternational
de 1000 teleconsultas, varias teleformagdes e assisténcia a ses- soes clinicas, nacionais e internacionais cooperation
Cabo Verde, inaugurou no passado dia 23 de julho o seu Centro Nacional de Telemedicina para apoiar uma

equipa de utilizagdo da mesma nos servicos de sau- de, sobretudo no apoio as evacuagoes internas e externas. Subbort
Desde ha trés anos em funcionamento, ja permitiu realizar mais de 1000 consultas a distancia, com uma evaczztions

consequen- te reducdo das evacuagOes interilhas. No entanto existem recomendagbes no sentido de ser
necessario melhorar a eficacia da coordenagéo do processo de evacuagao.
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P12. Telemedicina - Um meio para a saude global. Um caminho para o acesso universal a saude (cont.)

(Maia, Correia & Lapéo 2015)

ABSTRACT/RESULTS THEMES
Ao nivel da Comunidade dos Paises de Lingua Portuguesa (CPLP), a telemedicina ja tem reunidos alguns
programas com bons resultados em salde, a que tem sido dada continuidade:
CPLP - Projetos especificos: Plataforma de Teleconsulta Medigraf nos paises Angola, Cabo Verde e Sao Tomé
e Principe, com o objetivo de contribuir para a redugdo da mortalidade infantil. Sustainable
Em S&o Tomé e Principe, colaborago entre o Departamento de Pediatria do Hospital Prof. Doutor Fernando Projects

Fonseca (HFF) e o Instituto Marqués de Valle-Flér (IMVF), Portugal, desde 2008, para evacuagdes de criangas.

Drug Resource Enhancement against AIDS and Malnutrition Programme (DREAM), presente em Angola, Guine-
Bissau e Mogambique, para concretizar teleconsultas e apoio em saude

164



P13. Roteiro estratégico para a telessaude na CPLP: diagndstico e prioridades para o desenvolvimento da telessaude
(Lapéo et al 2016)

ABSTRACT/RESULTS THEMES

Guiné-Bissau Projeto Telehealth UERJ11 , sediado no Centro de Telessalde UERJ da Universidade do Estado
do Rio de Janeiro, Brasil, que integra dois programas nacionais (a rede universitaria de telessalde - RUTE - e a
rede de telessatde do Brasil), encontra-se a realizar trabalho com 26 paises incluindo a Guiné-Bissau, Angola,| ~ cooperation
Cabo Verde e Mogambique, dedicando-se exclusivamente a reciclagem e re-certificagdo de com peténcias dos Teletraining
profissionais de saude através da realizagao de teleformagao e seminarios por teleconferéncia

International

Pan African e-Network, presente na Guiné-Bissau, SaoTomé e Principe, Cabo Verde e Mogcambique, entre outros
42 paises do continente africano. Projeto pelo qual a Indian Govemment and African Union procede a Teletraining
capacitacdo de profissionais de salide de Africa e presta servicos de telessaude por consultas de especialidade

Em 2009, com apoio do Servigo de Cardiologia, do Centro Hospitalar de Coimbra, teve inicio a primeira ligagéo
entre aquele Servigo e 0 Servigo de Cardiologia do Hospital Dr. Agostinho Neto, na Praia. Seguiu-se a ligagao ao Teletraining
segundo Hospital Central, no Mindelo. Esta iniciativa, no dominio da cardiologia pediatrica, perdura até hoje,
através de teleconsultas, discussdo de casos e programacado de evacuagdes de Cabo Verde para Portugal. Teleconsultations
Varios doentes tém vindo a beneficiar desta ligagao.
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P13. Roteiro estratégico para a telessaude na CPLP: diagndstico e prioridades para o desenvolvimento da telessaude
(cont.) (Lapé&o et al 2016)

ABSTRACT/RESULTS THEMES

Em 2012, a implementagcdo do projeto de telemedicina, que permitiu a ligagdo entre os hospitais centrais,
regionais e as delegacias de saude, em todas as ilhas, sendo os primeiros considerados centros de referéncia. Telehealth National
ITeHP-CV em Cabo Verde que deu lugar ao Programa Nacional de Telessaude - PNT

Program
a realizagéo de teleconsultas, formagéo a distancia, teleconferéncia e disponibilizagdo de uma biblioteca virtual.
Tem-se desenvolvido investigagdo sobre o impacto da telessaude na rede de referenciagao e evacuagdes, Cujos
resultados mostram a sua relevancia parra as populagdes mais distantes e para a eficiéncia do sistema de saude eS:zp:;szs
vacuati

(Lapdo & Correia, 2014). Note-se que s6 recentemente em 2014, Cabo Verde deu inicio a este programa
nacional (Azevedo, 2015), tendo inaugurado o centro de telemedicina a 23 de Julho de 2015

Programa Saude para Todos - Projeto de Cuidados Especializados e Telessaude, que desde 2012 reforca a
prestacdo de cuidados especializados de saude para uma efetiva melhoria dos indicadores de saude, através da
utilizagcdo de uma plataforma de telessaude, de forma a rentabilizar as misses de especialidades como
radiologia, psiquiatria, pediatria, anatomia patolégica, cirurgia geral, cardiologia, imagiologia e oftalmologia. Este National Project
projeto recebe o apoio de Camdes - Instituto da Cooperacdo e da Lingua, I.P. e Fundagéo Calouste Gulbenkian,
com a colaborag&o direta do Hospital Professor Doutor Fernando Fonseca (Freitas, 2013).
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P13. Roteiro estratégico para a telessaude na CPLP: diagndstico e prioridades para o desenvolvimento da telessaude
(cont.) (Lapé&o et al 2016)

ABSTRACT/RESULTS THEMES

Séo Tome e Principe Colaboragdo entre o Departamento de Pediatria do Hospital Professor Doutor Fernando
Fonseca (HFF) e o Instituto Marqués de Valle-Flor (IMVF), Portugal, que desde 2008 contribuiu para a| Supportevacuation
comunicagao e o intercambio de informagao e suporte nas evacuagdes de criangas.

Séo Tomé e Principe é um pais onde 46% da populagdo sdo criancas e jovens, e so existem duas médicas| ~ nternational

pediatras, pelo que a Telessaude repre- senta um suporte significativo no acesso a saude. Foi criada uma

. . . , Cooperation
cooperacao bilateral entre o servigo de pediatria deste pais e Portugal.
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P14. How to develop a sustainable telemedicine service? A Pediatric Telecardiology Service 20 years on:

An exploratory study (Maia et al 2019)

ABSTRACT/RESULTS

THEMES

Telemedicine services are promoting more access to healthcare. Portugal was an early adopter of telemedicine
to overcome both its geological barriers and the shortage of healthcare professionals. The Pediatric Cardiology
Service (PCS) at Coimbra University Hospital Centre (CHUC) has been using telemedicine to increase access
and coverage since 1998. Their Pediatric Telecardiology Service has been daily connecting CHUC with 13 other
Portuguese national hospitals, and regularly connecting with Portuguese-speaking African countries, through a
teleconsultation platform.

From 2007 to 2016, a total of 1647 TC were per- formed with Angola (linking to both Luanda and Benguela
hospitals), 477 TC with Cape Verde (linking to both Praia and Mindelo hospitals) and 82 TC with S&do Tomé and
Principe’s central hospital. The PCS continues to perform telemedicine on a weekly base. Soon, it is expected to
include Guinea-Bissau in the network.

International
Cooperation
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P14. How to develop a sustainable telemedicine service? A Pediatric Telecardiology Service 20 years on:

An exploratory study (cont.) (Maia et al 2019)

ABSTRACT/RESULTS

THEMES

With the total of 32,685 out-patient teleconsultations, growing steadily from 1998 to 2016, the Pediatric
Telecardiology Service has reached national and international recognition, being a pioneer and an active
promotor of telemedicine.. Conclusion: The Pediatric Telecardiology Service enables real-time communication
and the sharing of clinical information, overcoming many barriers (from geographical ones to shortage of
healthcare professionals), improving access to specialized care both in Portugal and Africa. Motivation and
teamwork, and perseverance, were key for the Pediatric Telecardiology Service to tackle the window of
opportunity which created conditions for sustainability. Keywords: Case-study, Implementation research, Process
evaluation, Telemedicine service, Telecardiology, Pediatric care, Sustainability, Universal access, Global health

Maturity

This telemedicine service has saved significant resources, about 1.1 million euros for the health system (e.g. in
administrative and logistic costs) and approximately 419 euros per patient (considering an average of 1777
patients per year).

Cost-benefit analysis

(general not specific

for PALOP)
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P15. Tendéncias e contextos de implementagao de tecnologias de informagao e comunicagao para o reforgo dos Sistemas
de saude em paises de baixo e médio rendimento da CPLP: os casos de Cabo Verde, Mogambique e Guiné-Bissau
(Beja et al 2019)

ABSTRACT/RESULTS THEMES

Cabo Verde: as orientagdes relativas aos servigos de saude sido estabelecidas no Programa Nacional de

Telessaude de 2015 .
National Telehealth

Program
O pais enfrentou uma evolugdo positiva e reconhecida neste campo, com beneficios na organizagéo e na ca-

pacidade de resposta dos servicos, nomeadamente ao nivel da telemedicina (e.g. evacuagdes). Sendo Cabo Maturity
Verde um pais insular, 0 seu modelo é apontado como bom exemplo para o desenvolvimento de servigos de
telemedicina noutros paises luséfonos ou de caracte-risticas semelhantes, em virtude dos ganhos de efica-ciae a
eficiéncia e na mitigagao das desigualdades no acesso a cuidados.

Support evacuations

Capacity- Building
O empenho de profissionais e gestores foi, a par da aposta na capacitagdo de recursos humanos, do assumir

deste tema como prioridade politica (e.g. legislagdo para usar telemedicina na evacuagdo de doentes) e das

o o . Government Support
parcerias internacionais estabelecidas (e.g. com Portugal), apontado como fundamental para o sucesso do PP
processo de implementac&o, no alcangar de resultados e no perspetivar do desenvolvimento das TIC no pais. International

Cooperation

170



P15. Tendéncias e contextos de implementagao de tecnologias de informagao e comunicagao para o reforgo dos Sistemas
de saude em paises de baixo e médio rendimento da CPLP: os casos de Cabo Verde, Mogambique e Guiné-Bissau (cont.)
(Beja et al 2019)

ABSTRACT/RESULTS THEMES

Os beneficios para o sistema de salde sdo conside- rados elevados, pois englobam ganhos imateriais, de
conforto, de saude, de confianga no sistema e ecologi- cos, ao evitar viagens desnecessarias. De uma perspe-

: . . N . Social and Economic
tiva de poupancga de recursos financeiros com desloca¢es desnecessarias, sabe-se que, entre 2009 e 2017,

. o . Y . benefits
foram feitas 499 teleconsultas de cardiologia pediatri- ca entre Cabo Verde e os Hospitais da Universidade de
Coimbra, resultando em 90 evacuacdes validadas (18%).
Guiné-Bissau, varios exemplos de utilizag&o de TIC na saude, nomeadamente para facilitar comunicag&o entre
servigos, para recolha, tratamento e disponibilizagao de dados em tempo real e tomada de deciséo, tanto em Potential of
situagOes de rotina como em de emergéncia, estando por definir uma estratégia nacional para a telessaude que Telemedicine

enquadre e coordene estas experiéncias.

Guiné-Bissau. Representam um desafio importante, devido aos custos de investimento e de recursos
necessarios (infraestrutura, meios informaticos, rede de internet de qualidade), e a necessidade de formar RH
adequados e de envolvé-los na implementagéo destes projetos

Challenges to
overcome

171



A.3 Appendix Chapter 3

A.3.1. Interview (1) guide

Period of application: May to November 2019
Legitimation of the interview
First, | would like to thank you for agreeing to participate in this study.

We clarify that the data collected will be subject to content analysis, for purely academic purposes
(Doctoral Thesis in Knowledge and Tropical Management, Specialty in Health Sciences), guaranteeing
their confidentiality.

In compliance with ethical aspects, | present you the “informed consent form”, for signature.

1. Background to the interview

_ Telemedicine in Sao Tome and Principe: “Strategic
Study Title . o
management and innovation in the health sector".

To analyse the evolution of telemedicine in Sao
_ Tome and Principe's health system, identifying how
Overall aim of the study _ ) o
the service was implemented and the driving forces

that will influence the future of the service.

2. Interviewees

For the convenience of the research, by means of prior invitations and the signing of a "free and

informed consent form".
3. Interviewer
The interviews will be conducted by the researcher and will be recorded.

4, Questions

Question 1 (Qu) How was the telemedicine service implemented in STP?

What do you expect in terms of the future development of

QESIET 2 (2 the service?
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A.3.2. Interview (I2) guide
Period of application: May to November 2019
Legitimation of the interview
First, | would like to thank you for agreeing to participate in this study.

We clarify that the data collected will be subject to content analysis, for purely academic purposes
(Doctoral Thesis in Knowledge and Tropical Management, Specialty in Health Sciences), guaranteeing
their confidentiality.

In compliance with ethical aspects, | present you the “informed consent form”, for signature.

1. Background to the interview

_ Telemedicine in Sao Tome and Principe: “Strategic
Study Title _ o
management and innovation in the health sector".

To analyse the evolution of telemedicine in Sao
_ Tome and Principe's health system, identifying how
Overall aim of the study _ ) o
the service was implemented and the driving forces

that will influence the future of the service..

2. Interviewees

For the convenience of the research, by means of prior invitations and the signing of a "free and
informed consent form".

3. Interviewer
The interviews will be conducted by the researcher and will be recorded.

4, Questions

How are the telemedicine service activities (daily clinical

Question 1 (Qu) and technical routine)?

Question 2 (Q2): How are the telemedicine service specialties?

Question 3 (Q3) How are the legal and security issues of the service?
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INFORMED CONSENT FORM

| hereby declare that | have been sufficiently informed about the evaluative research
of telemedicine services, in Sdo Tomé and Principe, in which | will participate as an

interviewee.

| also declare that | have been informed that personal information will not be disclosed
and that the results of the study will be published in articles and reports, in an
anonymous form. | hereby also expressly state my agreement and consent to

participate in the above study.

Name and contact details of the researcher:
Name: Cétia Gongcalves
Email: catia.goncalves@novasbe.pt

Telephone: 00239 90 27 445

Place and date.

Name

Signature
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A.3.3. Knowledge gathering Questionnaire (adapted from Momentum’s model)

(Adapted from MOMENTUM’s framework )

I) I Introductory questions — general questions # 1 — 5]

To be answered only once for the overall national healthcare system that relates to your telemedicine initiative

1. Respondents

1.1 What level of experience does your organization and yourself have with telemedicine?

2. Description of service and main beneficiary

2.1. Please describe the overall aim of the service and the outcomes/results that you expected as a result of the
introduction of the intervention (e.g. cost-savings; clinical effectiveness; quality of life)?

3. Current status of telemedicine service

3.1. Is the telemedicine service that you describe in operation and running as part of mainstream service delivery?
4.Targeted population and condition

4.1. Please describe in your own words and more detail the targeted population of the service (e.g., who is the
telemedicine service intended for?; what is their condition or problem)

4.2. Please indicate the number of patients who received it on a monthly basis.

5.Characteristics of the service

5.1. Overall, what is the relationship between the key actors in your telemedicine service?

5.2. Please describe the telemedicine service in terms of e.g., its type of treatment, technology
(telecommunications, service platform), set-up, and parties involved.

175



II. Strategy and Management [Questions # 6 -9]

6. Policy context and support and role of political environment

6.1. Has the decision to implement the telemedicine service been influenced by a particular policy or the entry into
force of some new legislation?

(1) If Yes, please state which policy or which legislation
7. Decision-makers and stakeholders

Central
Local

7.1. At which institutional level has it been generally decided which telemedicine services are to be implemented?

Regional

| don’t know

7.2. For the institution that you think was the most influential in the decision to implement the service, who
generally makes the final decision on whether to implement/not to implement telemedicine services?
8. Financing
8.1. Is the financing of the telemedicine service different from the financing of the health or care sector in your | don’t
country that is not using telemedicine services? Yes | No know

8.2. Please describe the payment structure of the service; i.e. who pays and how?

8.3. Does the principle of a direct user fee apply to the delivery of the telemedicine service?
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9. Assessment of outcomes

9.1. How were the effects and consequences of the implementation of the telemedicine service
measured/evaluated?

9.2. What methods were used to collect evidence/documentation of the effects of the telemedicine service?

9.3. Which topics were included in the evaluation/assessment you performed?:
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lll. Organisational Implementation and Change Management [Questions # 10 - 13]

10. Involvement in process

10.1. On a scale from 1-5, how involved was the department management team in the development and planning| 1 2 3 4 5

of the telemedicine service? [5 being the highest score]

10.2. On a scale from 1-5 how involved was the department management team in the actual carrying out of the | 1 2 3 4 5

telemedicine service? [5 being the highest score]

11. Patient flow and work processes

11.1. Was the patient flow directly affected by the telemedicine service, e.g. physical vs. virtual consultations, Yes No | don’t
know

passive measurement vs. own measurement, and/or entry of health data?

11.2. How did the service affect the work processes?

11.3. Which personnel groups were affected by these shifts in tasks?
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12. Collaboration with external institutions/organizations

12.1. Was delivery of the telemedicine service dependent on collaboration with healthcare and/or care institutions | don’t

L . Yes No
l?
and organizations outside your own’ know

13. Ethical issues relating to patients

13.1 Is there an alternative service available for patients who refuse or are not able to manage the telemedicine
treatment?

IV. Legal, regulatory and security issues [Questions # 14 - 20]

14. Telemedicine legislation

14.1. There are any changes to legislation or other legal rules been made as a result of your particular
telemedicine service?

If there is specific telemedicine legislation as a result of your telemedicine initiative, please outline its core
elements and provide a reference to it.?

14.2. |s it your opinion that further changes in legislation in your country are necessary for wider and easier
implementation of sustainable telemedicine services?

If yes, please describe in what way.?
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15. National guidelines for clinical responsibility and liability

15.1. Are there any national guidelines or recommendations regarding distribution of legal liability between
institutions involved in telemedicine services? If Yes, which institution is responsible for the guidelines

16. Consent, ethical approval and concerns

16.1. Do patients need to give their explicit and informed consent in order to receive the telemedicine service?

(1) If patients have to give their informed consent, how do they do it?
(2) How is information about the telemedicine service provided to the patients?

17. Data management procedures

17.1. Is it obvious to you which organization or individual is responsible for the security and legal standards of
your telemedicine service?

17.2 Has a data controller been identified

17.3. Did you have to make any changes to your normal data management procedures to implement your
telemedicine service? If you had to change a data management procedure, please describe the changes:
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18. Security issues

18.1. Does the telemedicine service gives a healthcare professional or

other health service employees access to patients’ health information?

If Yes, which methods of authentication are used to obtain access to the

telemedicine service, including the patients’ health information?

19. Privacy training for personnel

19.1. Have all personnel had privacy training? If Yes, how often is this

training repeated

20 General strategy and legislation on telemedicine

Yes

No

| don’t know

201.1 Does the regional / national authority have a written telemedicine

strategy?

20.2 . Does the regional / national authority have an IT strategy or

domains in itself that includes telemedicine?

20.3. Does the country have legislation that specifically deals with

telemedicine?

The issue of liability (medical, legal) is addressed in telemedicine

legislation?

181




20.4. Is there any legislation that in any way hinders or prevents the

implementation of telemedicine services?
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V. Technology [Questions # 21 —23]

21. Technical Infrastructure and Market Relations

21.1. Please indicate the specific infrastructure used to run the

telemedicine service

22. Connections and networks

22.1. Please describe the connections and networks and the locations on
which your service is dependent. i.e. what you need for the devices and
systems to function and where (e.g. wireless network for mobile devices;
telephone line, broadband, ADSL, Videoconferencing or satellite in the
home)

23. Integration, standards and interoperability Yes No | don’t know

23.1. Please indicate if the technology used to run the telemedicine

service (devices and/or systems) and basic IT-system are integrated .

23.2. Is the integration of your telemedicine system achieved using

standards?
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23.3. Were relevant identity (ID) verifications technically and legally

interoperable (i.e., were the IDs valid across organisations borders)?

23.4. Did all the necessary sensor devices used in the telemedicine

service automatically interact with the controlling devices?

23.5 Could the data be seamlessly transferred between home or other
location for monitoring and the receiving part, e.g. telemedicine service

center, hospital?

23.6. Could the data be seamlessly transferred between the receiving part
(e.g. the telemedicine service center) and other actors in health and social

care?
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V. Technology [Questions # 24 —25]

24. Risk management

24.1. Do you have methods in place for the risk management of the
devices and/or systems of the telemedicine service (e.g. to ensure
effectiveness, security and safety)?

If yes, which one(s)?

25. Integration and documentation of the telemedicine treatment

25.1. Are the telemedicine service events integrated with an Electronic
Health Record?

If no, is there a separate documentation system for medical treatment
including clinical data delivered and collected via the telemedicine

solution?
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A.3.4. Momentum framework: Critical Success Factors

Table 12. 18 Critical Success Factors and its observance in STP.

Group |Level of organization Factors of success Observed in STP
1) Ensure that there is cultural readiness for the telemedicine service. yes
Context Strategy and 2) Come to a consensus on the advantages of telemedicine in meeting compelling
management need(s). yes
3) Ensure leadership through a champion. yes
Organization and |4) Involve healthcare professionals and decision-makers. yes
People management 5) Put the patient at the centre of the service yes
Technology and . :
market 6) Ensure that the technology is user-friendly. yes
SREIEE/EIE 7) Pull together the resources needed for deployment. PA
management
8) Address the needs of the primary client(s). yes
Lplilef Ly 9) Prepare and implement a business plan. yes
Plan management :
10) Prepare and implement a change management plan. yes
Legal and security [11) Assess the conditions under which the service is legal PA
Tec";:ﬁi{ 2 12) Guarantee that the technology has the potential for scale-up. yes
Legal and security [13) Identify and apply relevant legal and security guidelines. PA
Legal and security [14) Involve legal and security experts. PA
Legal and security |15) Ensure that telemedicine doers and users are privacy aware. yes
Run 16) Ensure that the appropriate information technology infrastructure and eHealth o
Technology and | Infrastructure are available. /
market 17) Put in place the technology and processes needed to monitor the service. yes
18) Establish and maintain good procurement processes. yes

PA — Partially acomplished
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A.3.5. Evaluation indicators

Table 13. Evaluation indicators (1-9)

Indicator 1

Program Coverage Type of Indicator

Demographic

H

source of data

Description Percentage of localities that have telemedicine service, in the program.

Formula The number of localities served by telemedicine x 100/Number of localities that make up the
program’s target population.

The primary

Instituto Marques de Valle Flor’s report

Data Collection

Documental analysis; informal conversation

source of data

Instituto Marques de Valle Flor’s report

Techniques

Indicator 2 Hours available for teleconsultations with specialists Type of Indicator lslelfnsFlale=}
Description Establishes the supply of telemedicine consultations available in the program

The primary

Formula

Sum of total hours available for teleconsultation by specialists x 100/total available hours by the
specialists

Data Collection

Documental analysis; interviews

source of data

Instituto Marques de Valle Flor’s report, and interviews

Techniques
Portuguese specialists taking part in telemedicine
Description Available for the telemedicine
Sum of total hours available for teleconsultation by specialists x 100/total available hours by the
Formula specialists
The primary

Data Collection

Documental analysis

source of data

Instituto Marques de Valle Flor’s report

Techniques
Teleconsultations held
Description Successful real-time consultations using telemedicine to see patients
Formula Number of teleconsultations held x 100/Number of teleconsultations scheduled
The primary

Data Collection

Documental analysis

source of data

Instituto Marques de Valle Flor’s report

Techniques
Indicator 5 Transfers generated through telemedicine Type of Indicator Impact
Descriotion Addressed the role of telemedicine services in supporting the evacuation procedures from STP to
P Portugal.
Formula Number of transfers of patients seen by teleconsultation x 100/Number of patients seen by
teleconsultation
The primary

Data Collection
Techniques

Documental and statistical analysis
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Table 14. Evaluation indicators (6-10)

Indicator 6

Wait time for teleconsultation Type of Indicator  NOUEI%

H

source of data

Description Refers to the time that elapses between when an appointment is scheduled and when it is held

Formula (Sum total of hours elapsed between when the appointment is scheduled and when it is held +
Duration of the appointment in hours)/Number of teleconsultations held.

The primary

Telemedicine service database

Data Collection

statistic analysis

source of data

Techniques

Indicator 7 Specialty consultations by telemedicine Type of Indicator Performance

Description Measures the number of consultations by specialty

Formula Sum of consultations per specialty using telemedicine x 100/Total number of consultations using
telemedicine.

The primary ) ,
Instituto Marques de Valle Flor’s report

source of data

Data Collection )

) Documental analysis

Techniques

Indicator 8 Tele - training Type of Indicator Effectiveness

Description Frequency of training as part of an online medical education program

Formula Total number of training

The primary

Instituto Marques de Valle Flor’s report

Data Collection

Documental analysis

source of data

Techniques
STP physicians using Telemedicine Type of Indicator Effectiveness
Description Number of physicians available to performed a teleconsultation
Formula Sum of physicians using telemedicine in each year
The primary

Telemedicine service database

Data Collection
Techniques

Statistic analysis

Indicator 10

Effectiveness

ll

Diagnostic exams introduced in the telemedicine platform Type of Indicator

source of data

Description Number of store-and-forward teleconsultations in each period
Formula Number of teleconsultations held x 100/Number of teleconsultations scheduled
The primary

Telemedicine service database

Data Collection
Techniques

Statistic analysis
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A.3.6. Interviews and questionnaire matrix

An iterative process was undertaken to develop the schedule of interviews with semistructured
guestions, to compile a series of relevant, open questions relating to the key topics: Telemedicine
strategy and management; organizational implementation and change management; legal, regulatory,
and security issues, and technical infrastructure and market relations. Deductive coding was used,

meaning that one starts with a predefined set of codes, then assigns those codes to the new qualitative

data (Stuckey 2015).
Guide Inclusion criteria The participating key-members Results
Be a coordinator of the Three coordinators from
Interview 1 _ or Instituto Marqués de Valle Flor Table 1
iti i service or program, able
(12) Additional file 6 Prog (IMVF), and two Portuguese
Be a Portuguese specialist -
specialists
Two radiology technicians, the
Be a member of the technician responsible for
Interview 2 telemedicine team at maintaining the telemedicine
(12) Additional file 7 o Table 2
Hospital Aires de Menezes | platform, and the current
(HAM). service coordinator at Hospital
Aires de Menezes (HAM).
The technician responsible for
Be a member of the maintaining the telemedicine
Questionnaire telemedicine team at platform, the current service
Q) Additional file 9 Table 4
! Hospital Aires de Menezes | coordinator at Hospital Aires de
(HAM). Menezes (HAM), and
Portuguese specialist

189



A.3.7. Interviews and questionnaire results

Table 15. Interview 1 (l1) results

Interview Question (Q1): How was the telemedicine service implemented in STP?

continue the program.

Open Coding Axial code

Participants answer Code Category

P1: The Marqués de Valle Flér Institute (IMVF) is an Organization for Development, whose mission The Marqués de Valle Flor Intervention

s to promote socio-economic and cultural development in Portuguese-speaking countries. Institute (IMVF) leadership strategy

P2: The Marqués de Valle Flor initiated, in S&o Tomé and Principe, the “Mé-Zoxi Health Project”, at The Marauss de Valle Flar .

the Hospital and in seven Health Posts. Despite the remarkable success and the great impact it had , d , Evolution of
. o L Institute (IMVF) great impact the

on the population, the sustainability of it was not guaranteed, there was a need to seek financing to intervention

into the health system

P1: ..." the “Program Health for All" has had an important role to improve the health indicators in
STP. We have this data well documented, in the IMVF reports”

P2: “| recommend Dra x and Dry, as the people who could best explain in detail the telemedicine
service's implementation”

The integration of “Program
Health for All" into STP’s
healthcare system

Initial stage of
transformation
of the health
system
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Interview Question (Q1): How was the telemedicine service implemented in STP?
Open Coding

Axial code

Participants”answer

Code

Category

P4: IMVF has the support of the European Union, the Portuguese Cooperation, the Calouste
Gulbenkian Foundation, the Directorate-General for Health and the Government of the island

Organisational support

P2: In the beginning, specialists accessed a room at the IMVF headquarters, called the
“telemedicine room”. Today, the specialist doctor can access the clinical files of patients, in Portugal
or anywhere in the world, thus being able to provide assistance and send the clinical reports through
any portable computer.”

Specialist provide assistance
from Portugal

Partnerships for
development

P1: “We have established relations with the current PT Meo altice, The platform was already being
used in Portugal.”

P2: “Contact with PT was made by Dr. y, who had already heard about the Medigraf Platform.”

The choice of The Platform

P3: We started with a the first generation of the Platform. We are now in the third generation, it has
always been improving, adapting to our needs.

The program has well-defined
maturity phases

Choose
technology
resources to
implement the
service
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Interview Question (Q1): How was the telemedicine service implemented in STP?

Open Coding

Axial code

Participants”answer

Code

Category

P1: “Funding for the Telemedicine Project was obtained from Portuguese cooperation, through
Camdes, I.P.." and network of medical specialists collaborating both via telemedicine and through
humanitarian missions.”

Collaboration with international
institutions.

International
Collaboration

P1: “We selected one doctor from the hospital, as well as nine physicians of different specialties.
The participants were trained on the usage of the equipment, in the areas of teleradiology.

IMVF and local partners
(Hospital Central Aires de
Menezes) conducted the
Telemedicine Leadership

selection process.

Training phase
for the
operational
phase

P2:” The “Program Health for All” implemented in Sao Tome and Principe started in 1988, and since
2011 the telemedicine service is offered. The success of the program is based on its consistency.”

Development of the health for
all program, already 25 years
old

Initial stage of
transformation of
the health
system
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Interview Question (Q1): How was the telemedicine service implemented in STP?

P4: “Telemedicine has opened up many possibilities in terms of diagnosis and treatment.”

P4: “...allowed the transition from dysfunctional health service to a decentralized health service of

Open Coding Axial code
Participants answer Code Category
P3 — “The country needs assessment was carried out...”
Provision of health care The value of

appropriate to the reality of the

telemedicine to

P4: “The program has an intention to extend the telemedicine service to the island of Principe, with
an infrastructure that works similarly to the one at the HAM, but the big challenge is the lack of

human resources.

national coverage “. We tried by strengthening health centers to get closer to the population. country the health system
IMVF and local partners Ensure
P1: “We went looking for a Sao Tome'’s technician that was working in Portugal, and she accepted (Hospital Central Aires de leadership
the challenge of coordinating the service. The current telemedicine service’s coordinator at the Menezes) conducted the through a
hospital is very competent.” Telemedicine Leadership champion
selection process.
The value of

Scale up the telemedicine

service to the Principe Island

telemedicine to

the health system
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Interview Question (Q1): How was the telemedicine service implemented in STP?

Open Coding Axial code
Participants answer Code Category
Choose
technology
: : , , " Pull together the resources
P2 - Satellite-based and internet infrastructure favour the adoption of telemedicine uiog ; resources to
needed for deployment .
implement the
service
P4: “...we needed a remote assessment for the patients.” F".l the gap betw?en mlsslo.n: ]
times per year ich speciality The value of
) . . . o . telemedicine to
P.5' Telfamedllcme allows |mlpr0\{ements in accelss tt? specialized cr?lrt.a, promoteslthe |mlprovement ?f Provision of care the health system
diagnosis, guidance and validation of therapeutics (i.e., second opinions), and discussion of cases”.
P4: “Telemedicine promote assistance in referring patients for evacuation; it allows us to reduce the
number of evacuations. The number of evacuations carried out in 2012 compared to 2009 Improve the
decreased by 60%, but we saw an increase in the subsequent years because the diagnose is now logistics/Articulation Improve_the
more accurate. evacuation
process
P2:".. Telemedicine came to assist the evacuation process, improvements can be seen as it is still a .
. e Improve the evacuation process
lengthy process, with several entities involved.

194



Interview Question (Q1): How was the telemedicine service implemented in STP?

adhere to this collaboration voluntarily.

Open Coding Axial code
Participants answer Code Category
P1: “The Telemedicine service is dependent on collaboration with specialist doctors, professionals Collaboration with Portuguese International

specialist doctors

Collaboration

P5: It allows the training of health professionals. We have the possibility of continuing training
through frequent classes with students from a Portuguese university "

Allows an effective learning
process

P4: “Therefore, training is needed to make better use of the equipment

Necessity of training

P3: “We notice that technicians are increasingly familiar with the use of equipment, in all missions
we keep providing training in various areas.”

Allows an effective learning
process

Capacity building

P1: “We are looking for European Union tenders to raise funds.”

Search for financial resources

Obtain financial
resources to
implement the
service
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Interview Question (Q1): How was the telemedicine service implementedin STP?

transmission of medical images between the two countries.”

TC are integrated.

Open Coding Axial code
Participants answer Code Category
P2: “ We were undecided between a Portuguese and an American platform, the latter being much
more expensive. The IMVF signs with PT innovation a project support protocol for the design of Technology platform choice Choose
telemedicine software (Medigraf).” technology
resources to
implement the
P1: There has been a great evolution in terms of technology in the country, the speed and costs of | Technological developments in service
communication have improved " the country
P3: “The combination of a Picture Archiving and Communication System (PACS) has facilitated the | The technologies used to run System’s

interoperability

P3: “The platform is compatible with most medical diagnostic equipment available, connected to the
internet with a bandwidth of 1MB."

Possibility of equipment’s
integration

Equipment’s
Integration
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Interview Question (Q1): How was the telemedicine service implemented in STP?

Open Coding Axial code
Participants”answer Code Category
There was a strategic choice of
P5: “ A simple and robust equiment was chosen for easier maintenance and repair”. using less complex Choose
technologies. technology
resources to
P3: “Initially the system worked slowly and costly, sometimes it took a long time to arrive for an , |mplem¢.ent the
. . . o . Technological developments service
exam and came in parts, with the integration it made the process much easier.
, , , - , , . Strong personal relationshi
P5: “Patients are monitored by the attending physician, and the service provider establishes contact P . | . P
, . iy .. | between the technician in the
and introduces the case. We have two doctors who do ENT consultations. Initially we started with -
L telemedicine center and the
one doctor, and more recently another physician joined. oatient Patient at the
centre of the
Provision of health service
P5: In Sao Tome we realized that more than half of children observed have hearing loss in one or rovlr|5|0n ol ed .care
. appropriate to the reality of the
both ears, there was clearly a need for more medical care. country
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Interview Question (Q2): What do you expect in terms of the future development of the service?
Open Coding

Axial code

Participants answer

Code

Category

P2: “We are preparing to sign the next phase of the “Health for All Program” for another 4 years.”

Program continuity

P1: “The program has already given rise to scientific publications, doctoral thesis studies, we hope it
will continue to produce quality scientific material.”

Produce quality scientific
material

Consistency of
the Program

P4: “At this moment in Sao Tome and Principe, almost the majority of the population already uses a
mobile phone with internet, and so it will make the future for sure.”

Mobile phone with internet

P1: “The current minister of health was one of the pioneers of the SPT program, thus exists a
context that facilitates and stimulates a good development of the telemedicine.”

The political context that
facilitates the telemedicine
development

The country
context will

facilitate the

development
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Interview Question (Q2): What do you expect in terms of the future development of the service?

Open Coding Axial code
Participants”answer Code Category
P3: “We understand that there are still constraints in terms of ownership and sustainability of the
actions developed in the country, and itis necessary to progressively conduct the partnership Guarantee the program
between both countries for the real autonomy and accountability of the Sao Tome State. It is, sustainability
however, a lengthy process given the complexity and size of the Health sectorin STP.” Promote
Autonomy
L , . , . Promote financial aut
P2:”... it is necessary to work on the effective consolidation of the System, in terms of financial fOmOIE financial aLtonomy
) and good human resources
autonomy and human resources management.
management
P1: “...Ithas potential to reduce costs, we have a study done in ophthalmology, which shows us Potential to reduce costs, throw Promote
these savings.” the decrease of evacuations Autonomy
Incr h
P4: “The entire population can have access, but for those who are in the Principe Island access crease the
. " Program Coverage healthcare
becomes more complicated. access
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Interview Question (Q2): What do you expect in terms of the future development of the service?

Open Coding

Axial code

Participants answer

Code

Category

P3: “...the professionals who are doing training in Portugal return to STP, to continue and improve
the telemedicine service.

Training technicians to work in
telemedicine

Capacity building

P4: “In Principe, prospecting is already done to develop the service, however, the lack of health
professionals may be an obstacle. One of the main problems is the lack of qualified professionals to
manage the implementation of telemedicine services.”

Development of new
telemedicine services within the
health system

New services

P3: “When we think about the evolution of technology and telemedicine in STP, we have to take into

Scale problem

P1: “We will continue to build good relations among partners”

protocols

account that there may be a scale problem.” Technology
scale-up
P2: “We have the perspective of developing both dermatology and gastroenterology specialties.” Scale up the service
P4: “Everything will depend on the relationships and established protocols.” S _
Relationships and established Build good

partnerships

200



Table 16 -Interview 2 (12) results

Interview Question (Q1): How are the telemedicine service activities (daily clinical and technical routine)?
Open Coding

Axial code

Participantsanswer

Code

Category

P1: “The most popular specialties nowadays are teleradiology, otorhinolaryngology, ophthalmology,
and pediatrics. In pediatrics we have young doctors who easily resort to telemedicine service.”

Roles and responsibilities
were specified

Data management

procedures

P1: “Sao Tome and Principe, does not yet have a single resident ophthalmologist, we have a
specialistin cooperation with vats. It would be interesting to talk to the nurse who monitors patients,
is replacing the doctor who is training in Portugal.”

Anurse monitors patients

Interprofissionalism

hospital.”

P1: “The patient flow was directly affected by the telemedicine service, e.g. the evacuation system| Telemedicine affect the

has been changed and patients only evacuate after undergoing a TC with the specialist.” work flow

P1: “The process starts at the hospital, where patients have access to specialist appointments in the -
Telemedicine access

Modified Patient flow
and work processes
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Interview Question (Q1): How are the telemedicine service activities (daily clinical and technical routine)?

and the ophthalmological and otorhinolaryngology equipment.”

Open COdmg Axial code
Participants’answer Code Category

P1: “The telemedicine is integrated into the imageology hall, at the HAM, in a room with a computer Telemedicine service
Infrastructure

integrated into the HAM's

P1: “In the sanitary evacuation, the system foresees the remote identification of the patient's clinical
situation, allowing to prepare and identify the hospital and doctor(s) that will be available to receive

Face-to-face physical visits

Improving travel

the patient in Portugal.” within the field missions. efficiency

P1: “Not all teleconsultations are in real-time. The exams introduced on the platform are also , Good data
. o o Introduced in the platform management

considered teleconsultations in deferred time. procedures
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Interview Question (Q1) :. How are the telemedicine service activities (daily clinical and technical routine)?

and the ophthalmological and otorhinolaryngology equipment.”

Open Coding Axial code
Participants’answer Code Category

P1: “The telemedicine is integrated into the imageology hall, at the HAM, in a room with a computer Telemedicine servic
' . 90009y ' P integrated into the Infrastructure

HAM's

P1: “In the sanitary evacuation, the system foresees the remote identification of the patient's clinical
situation, allowing to prepare and identify the hospital and doctor(s) that will be available to receive

Face-to-face physical
visits within the field

Improving travel

P2: Every final report was introduced in the platform to the referring physician, the content of which
can be remotely accessed.”

the patient in Portugal.” missions. efficiency
P1: “Not all teleconsultations are in real-time. The exams introduced on the platform are also
considered teleconsultations in deferred time.” | Good data
Introduced in the
management
platform
procedures
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Interview Question (Q1): How are the telemedicine service activities (daily clinical and technical routine)?

Open Coding

Axial code

Participants“answer

Code

Category

P2: “The ophthalmology service is currently out-of-service due to technical problems. Problems with
the equipment, we expect that soon this problem will be solved to resume consultations. Generally, it
works once a week.”

Technical problems,

problems with the equipment

Some technical
problems

P2: “We were able to easily access the platform and have access to the number of consultations, by
specialty, the time of each consultation.”

Easily access the platform

Technology is
user-friendly

communicating with colleagues in Portugal.”

Diff

P1: “Many communications are made using Whatsapp, so we can easily communicate with the Communications are made I er.e nt.
experts.” by Whatsapp communication

. channels

. b . - Technical Cooperation for
P2: “| was already familiar with the system and | was accompanied from the beginning the whole . :
. . . maintenance and Technical
process and evolution. Any problem can be solved by the local technician who is constantly . .
troubleshooting of Cooperation

equipment.
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Interview Question (Q1): How are the telemedicine service activities (daily clinical and technical routine)?

Open Coding

Axial code

Participants“answer

Code

Category

P2: “ We already had a telemedicine program before the current one, with great equipment, there
was a big investment, but it was in English, which caused some difficulties.”

P2: “The program with China is still very embryonic, we are still waiting for the guidelines.”

Other telemedicine projects
in STP

Most accessed
specialties

Teleradiology has
become part of the
workflow

P2: “The process starts in the emergency room ... ophthalmology has a different process, the nurse
who accompanies the process is familiar with the process, she can explain it in detail.”

Teleophthalmology Program

HAM’s regular
workflow to help
balance workload

P1: “Since 2011, this service has consisted of one radiologist located in Portugal, who

One radiologist available in

communicated with physicians and radiology technicians in STP via the internet.” Portugal
HAM' I t
P1:” It is the doctors of general practice, in Sao Tome, who refer the patients to access the scgmp er.ne.n oy
o, means of diagnosis is today
teleconsultation. : -
entirely digitized

Teleradiology
program
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Interview Question (Q2): How are the telemedicine service specialties?

Open Coding

Axial code

Participants answer

Code

Category

P1: “In 2016 teleotorhinolaryngology was introduced, using endoscopes, otoscopes, and
laryngoscopes. This service generally works twice a week.”

One otorhinolaryngologic
located in Portugal
available for TC

P1: “Teleotorhinolaryngology has been facilitated by two local physicians and it also worked as a
regular online medical education program.”

Online medical education
program

Teleotorhinolaryn
gology program

P1:: “The teleophthalmology program was not operating because of technical issues. The patient
(supported by a local technician) is consulted by one ophthalmologist located in Portugal, available

One ophthalmologist
located in Portugal,

Teleophthalmolo

for TC once a week, receiving the images captured by the referred equipment through the available for TC once a gy Program
telemedicine platform.” week
P1: “There are specialties in which telemedicine is far more common. Specialties Telemedicine has

P1: “The number of patients enrolled, and how the patients were managed in the service.”

Data management

several
specialties
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Interview Question (Q3):How are the legal and security issues of the service?

Open Coding

Axial code

Participants’answer

Code

Category

P1 “In the context of the system under study, no specific telemedicine legislation has yet been
published.”

Personnel groups affected by
these shifts in tasks

No telemedicine
legislation

P2: “A Cooperation Protocol was signed for the medical evacuation process between STP and
Portugal’

Cooperation Protocol

International
cooperation

P1: “The telemedicine service does not give a healthcare professional or other health service
employees access to patients’ health information.”

Restrict access

The data transfer

P2: “The methods of authentication are used to obtain access to the telemedicine service. To
sign in to the platform you have to have a username and a password.”

All access to the system s
logged

and access
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Table 17 — Questionnaire results

l. Strategy and Management [Questions # 1 - 5]

1. Respondents

1.1 What level of experience does your organization and yourself have

with telemedicine?

This telemedicine service is in daily operation, defined as a service that a.
is part of the regular way of providing care or treatment to a significant

number of patients.

2. Description of service and main beneficiary

2.1. Please describe the overall aim of the service and the
outcomes/results that you expected as a result of the introduction of

the intervention (e.g. cost-savings; clinical effectiveness; quality of life)?

The teleconsultations and diagnostic exams uploaded in the telemedicine
platform. It supports regular medical short-term missions to STP, about
three times per year in each speciality to ensure the coverage of

specialized care.

3. Current status of telemedicine service

3.1. Is the telemedicine service that you describe in operation and

running as part of mainstream service delivery?

Yes
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Table 18. Questionnaire results (cont.)

. Strategy and Management [Questions # 1 - 5]

4.Targeted population and condition

4.1. Please describe in your own words and more detail the targeted
. . . . o All of the population would potentially benefit from the program through the
population of the service (e.g., who is the telemedicine service intended
HAM physician's referral.
for?; what is their condition or problem?; etc.

4.2. Please indicate the number of patients who received it on a
_ See excel data base.
monthly basis.

5.Characteristics of the service

The actors directly involved in the development and planning of the
5.1. Overall, what is the relationship between the key actors in your telemedicine service were the IMVF and the STP Ministry of Health and
telemedicine service? Social Affairs by the Board of Directors of HAM. It is based on historical and

cultural affinities between these countries.
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l. Strategy and Management [Questions # 1 — 5]

5.Characteristics of the service

5.2. Please describe the telemedicine service in terms of e.g., its type
of treatment, technology (telecommunications, service platform), set-

up, and parties involved.

Telemedicine services use the Mediagraf platform, linking the (medical
specialists in Portugal and the Dr. Ayres de Menezes Hospital in STP.
Medigraf is an integrated platform for transfer and remote diagnosis
management of medical exams. The technology used to run the
telemedicine service has been adapted to the context of Sao Tome and
Principe, so as not to require much bandwidth to function under satisfactory

conditions.
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Il. Strategy and Management [Questions # 6 -9]

6. Policy context and support and role of political environment

6.1. Has the decision to implement the telemedicine service been Cooperation Protocol was signed between the Minisry of Health

influenced by a particular policy or the entry into force of some new Portugal, the Marques de Valle Flor Institute and the Ministry of Health

leqislat and Health STP Social Affairs, on the process of sanitary evacuations
egislation?

between Sao Tome and Principe and Portugal under the “Health for All”

(1) If Yes, please state which policy or which legislation Project in the medical missions and telemedicine.

7. Decision-makers and stakeholders

7.1. At which institutional level has it been generally decided which|  Central Local Regional | don’t know

telemedicine services are to be implemented? X

7.2. For the institution that you think was the most influential in the

decision to implement the service, who generally makes the final ,
P g y Marques de Valle Flor Institute

decision on whether to implement/not to implement telemedicine

services?
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II. Strategy and Management [Questions # 6 -9]

8. Financing

8.1. Is the financing of the telemedicine service different from the
financing of the health or care sector in your country that is not using
telemedicine services?

yes

8.2. Please describe the payment structure of the service; i.e. who pays
and how?

We don’t received the payment for each consultation.

8.3. Does the principle of a direct user fee apply to the delivery of the
telemedicine service?

No

9. Assessment of outcomes

9.1. How were the effects and consequences of the implementation of the
telemedicine service measured/evaluated?

Throught indicators

9.2. What methods were used to collect evidence/documentation of the
effects of the telemedicine service?

Throught indicators

9.3. Which topics were included in the evaluation/assessment you
performed?

Number of specialities, number of teleconsultations, number of exams
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lll. Organisational Implementation and Change Management [Questions # 10 - 13]

10. Involvement in process

. . 1 2 3 4 5
10.1. On a scale from 1-5, how involved was the department management team in the development and
planning of the telemedicine service? [5 being the highest score] X
10.2. On a scale from 1-5 how involved was the department management team in the actual carrying out of 1 2 3 4 5
the telemedicine service? [5 being the highest score] X
11. Patient flow and work processes
11.1. Was the patient flow directly affected by the telemedicine service, e.g. physical vs. virtual Yes No Idon't
consultations, passive measurement vs. own measurement, and/or entry of health data? X know
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Organisational Implementation and Change Management [Questions # 10 — 13]

11. Patient flow and work processes

11.2. How did the service affect the work processes?

Patients began to have access to specialist
appointments if complementary diagnostic tests
they had not done before in the hospital. The
evacuation system has been changed and patients
only evacuate after undergoing a teleconsultation
with the specialistin the area concerned.

11.3. Which personnel groups were affected by these shifts in tasks?

Radiology technicians, electromedical technician,
nurse, physicians were most affected by these

changes .
12. Collaboration with external institutions/organizations
12.1. Was delivery of the telemedicine service dependent on collaboration with healthcare and/or Yes No | don’t know
care institutions and organizations outside your own? X
13. Ethical issues relating to patients
13.1 s there an alternative service available for patients who refuse or are not able to manage the Ves

telemedicine treatment?
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IV. Legal, regulatory and security issues [Questions # 14 - 20]

14. Telemedicine legislation

14.1. There are any changes to legislation or other legal rules been made as a result of your particular
telemedicine service? No

If there is specific telemedicine legislation as a result of your telemedicine initiative, please outline its core
elements and provide a reference to it.?

14.2. |s it your opinion that further changes in legislation in your country are necessary for wider and
easier implementation of sustainable telemedicine services? Yes

If yes, please describe in what way.?

15. National guidelines for clinical responsibility and liability

15.1. Are there any national guidelines or recommendations regarding distribution of legal liability between

e . . . e . o Marques de Valle Flor Institute
institutions involved in telemedicine services? If Yes, which institution is responsible for the guidelines d
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IV. Legal, regulatory and security issues [Questions # 14 — 20]

16. Consent, ethical approval and concerns

16.1. Do patients need to give their explicit and informed consent in order to receive the telemedicine
service?

(1) If patients have to give their informed consent, how do they do it?

(2) How is information about the telemedicine service provided to the patients?

Yes, they give their informed consent orraly
during the consultation with the physcians.

17. Data management procedures

17.1. Is it obvious to you which organization or individual is responsible for the security and legal
standards of your telemedicine service?

Yes

17.2 Has a data controller been identified

Yes

17.3. Did you have to make any changes to your normal data management procedures to implement your
telemedicine service? If you had to change a data management procedure, please describe the changes:

We install the PACS, it consists of the
patient's clinical fle and a range of new
solutions for complementary means of
diagnosis and therapeutic indications in real-
time and deferred.
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IV. Legal, regulatory and security issues [Questions # 14 - 20]

18. Security issues

18.1. Does the telemedicine service gives a healthcare professional or other health service employees access
to patients’ health information?

If Yes, which methods of authentication are used to obtain access to the telemedicine service, including the
patients’ health information?

The methods of authentication are used
to obtain access to the telemedicine
service, including the patients’ health
information. To sign in the platform you
have to had a user name and password.
All-access to the system/service is

logged.
19. Privacy training for personnel
19.1. Have all personnel had privacy training? If Yes, how often is this training repeated Yes
. e . I don’t
20 General strategy and legislation on telemedicine Yes No know
201.1 Does the regional / national authority have a written telemedicine strategy? X
20.2 . Does the regional / national authority have an IT strategy or domains in itself that includes telemedicine? X
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IV. Legal, regulatory and security issues [Questions # 14 — 20]

L . | don’t
20. General strategy and legislation on telemedicine Yes No know
20.3. Does the country have legislation that specifically deals with telemedicine?
X
The issue of liability (medical, legal) is addressed in telemedicine legislation?
20.4. Is there any legislation that in any way hinders or prevents the implementation of telemedicine services? X
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V. Technology [Questions # 21 - 25]

21. Technical Infrastructure and Market Relations

21.1. Please indicate the specific infrastructure used to run the
telemedicine service

The technology used to run the telemedicine service has been adapted to
the context of Sao Tome and Principe, so as not to require much bandwidth
to function under satisfactory conditions, requiring internet with only 2 megs
bandwidth, which has improved the issue of network failures and consequent
interruption of teleconsultations.

Medigraf is an integrated platform for transfer and remote diagnosis
management of medical exams, with video telephony services and clinical
data sharing.

22. Connections and networks

22.1. Please describe the connections and networks and the locations on
which your service is dependent. i.e. what you need for the devices and
systems to function and where (e.g. wireless network for mobile devices;
telephone line, broadband, ADSL, Videoconferencing or satellite in the
home)

Remote internet consultation The Medigraf® teleconsultation solution works
by installing two terminals, equipped with specific software. In one terminal is
the specialist doctor, on the other side is the patient and non-specialist health
professional. The solution has a computer, camera, microphone, headset,
and speakers.
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V. Technology [Questions # 21 - 25]

23. Integration, standards and interoperability Yes No I:n‘::;
23.1. Please indicate if the technology used to run the telemedicine service (devices and/or systems) y

and basic IT-system are integrated.

23.2. Is the integration of your telemedicine system achieved using standards? X

23.3. Were relevant identity (ID) verifications technically and legally interoperable (i.e., were the IDs .

valid across organisations borders)?

23.4. Did all the necessary sensor devices used in the telemedicine service automatically interact with «
the controlling devices?
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V. Technology [Questions # 21 - 25]

23. Integration, standards and interoperability

| don’t

Yes No
know

23.5 Could the data be seamlessly transferred between home or other location for monitoring and the
receiving part, e.g. telemedicine service center, hospital?

23.6. Could the data be seamlessly transferred between the receiving part (e.g. the telemedicine service
center) and other actors in health and social care?

24. Risk management

24.1. Do you have methods in place for the risk management of the devices and/or systems of the
telemedicine service (e.g. to ensure effectiveness, security and safety)?

If yes, which one(s)?

Yes

25. Integration and documentation of the telemedicine treatment

25.1. Are the telemedicine service events integrated with an Electronic Health Record?

If no, is there a separate documentation system for medical treatment including clinical data delivered and
collected via the telemedicine solution?

Yes
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Theme

The health policy influenced the strategy for implementing

Telemedicine became an integral part of the "Health for All" Program.
International Cooperation (technical and funding)

Service provided in Portuguese ( communication in native language)
Support field missions

The stakeholders managed to obtain the resources to implement the service
There were several champions at different levels.

Health professionals and technicians were trained at STP and abroad

Momentum Framework
Topic

Telemedicine strategy
and management

several actors directly involved in the planning and development

Organizational
implementation and
change management

No specific telemedicine legislation has yet been issued in STP.
There is one person responsible for the security, legal standards and data management.

Lower risks to the confidentiality, the integrity of information, or the availability of telemedicine services.

Legal, regulatory, and
security issues

The technologies used to run TC are integrated.
Less complex technologies.

Technical infrastructure
and market relations
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A.3.8 Portuguese’s hospitals that support STP

Table 19. Portuguese hospitals that support STP

Hospital

Occupation area

Pathological anatomy,
General clinic,

1. Hospital Professor Doutor Fernando Fonseca [Amadora-Sintra] o
Ophthalmology, Pediatrics
and Psychiatry

2. Hospital de Santo Anténio [Porto], Anesthesiology, G'eneral
surgery, and Nursing

3. Centro Hospitalar de Lisboa Ocidental: Hospital de Egas Moniz Nursing, Ophthalmology,

[Lisboa] and Urology
Audiophonology, Nursing
4. Hospital CUF Infante Santo [Lisboa];Hospital CUF Descobertas | and Otorhinolaryngology,
[Lisboa] and Speech Therapy;
Orthopedics

5. Hospital Pulido Valente [Lisboa] Pneumology
Anesthesiology, Pediatric

6. Hospital D. Estefania [Lisboa] Surgery, Nursing and
Orthopedics

7. Hospital de S. José [Lisboa] Pediatric §urgery, Nursing
and Physiotherapy

8. Escola Superior de Saude do Instituto Politécnico de Setubal Physiotherapy

9. Clinica de Santo Antdnio [Reboleira] Nursing

10. Hospital Beatriz Angelo [Loures] Gynecology-Obstetrics

11. Hospital de Vila Franca de Xira [Vila Franca de Xira] Orthopedics
Orthopedic and

12. Hospital Asepeyo de Coslada [Madrid, Espanha] Traumatollogy Surgery,
Anesthesiology and
Resuscitation and Nursing
Plastic and Reconstructive

13. Hospital del Bierzo [Ponferrada, Espanha] Surgery, Anesthesiology and
Resuscitation and Nursing

14. Universidade Catdlica Portuguesa [Lisboa] Linguistics and Sign
Language for the Deaf

15. Centro Hospital Universitario de Coimbra [Coimbra] Card?ology and Pediatric
Cardiology

16. Instituto Pedro Nunes [Coimbra] Molecular biology

17. Laboratorio Roriz [Lisboa] Pathologic anatomy

18. Instituto de Higiene e Medicina Tropical [Lisboa]

Parasitology and Virology
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A.4 Appendix Chapter 4

A.4.1 Questionnaire matrix (Mz)

The questionnaire compile a series of relevant close and open questions relating to the key topics:

Telemedicine knowledge transfer, organizational tools

Guide Inclusion criteria The participating key-members Results
Physicians or other
Questi ] professionals that used the 1 | it d
uestionnaire o general practitioners an
(Q2) Additional file9 | telemedicine platform at Table 4

Hospital Aires de Menezes
(HAM).

one nurse.

225



A.4.2 Questionnaire (Q2) guide

Guido:Questionario aos profissionais de salude de telemedicina em Sdo Tomé Principe

Funcéo:

Nome do inquirido

Sexo: Feminino [ | Masculino [_]

Idade: (anos)

Questdes introdutorias

1. Inquirido

1.1 Qual o nivel de experiéncia que tem com a telemedicina? (tempo de pratica, tipo de experiéncia,

etc.)?

2. Situagéao actual do servi¢o de telemedicina

2.1. O servigo de telemedicina esta em funcionamento como parte dos servigos prestados na sua

estrutura de saude? Sim [ Nao [ Nzo sei [J

2.2. Por favor, descreva o servico de telemedicina em termos, por exemplo, de tipo de servico
prestados, equipamentos, parceiros envolvidos:

3. Utilizacdo do servico

3.1 Com que frequéncia recorre aos servicos de telemedicina para partilhar experiéncias ou procurar

apoio de outros colegas?

Nunca [J Porqué?

Uma Gnicavez [ Porqué?

Uma vez por més [ Porqué?

Regularmente (Mais do que uma vez por més) [ De que forma considera que a utilizacdo

regular da Telemedicina ajudou-o/a a melhorar o seu desempenho profissional? Pode dar um
exemplo?
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3. Formacéo para utilizacdo da Telemedicina

3.1 Recebeu alguma formacao/informagéo/ capacitagédo para utilizar os servigos de telemedicina

oferecidos pelo hospital? sim [ Nao [

3.1.1 Se teve formacéo. Refira em que ano, qual a duracdo da formacéo, os formadores e os temas

principais.

3.1.2 Se néo teve formacao, que tipo de formacdo ou educagéo considera necessaria para capacitar

os profissionais de saude para trabalhar com a Telemedicina?

4. Tecnologia “friendly-use”

4.1 Se ja utilizou o servico de Telemedicina, considera que é um sistema facil de utilizar, ou seja a

tecnologia é simples?

5. Vantagens da Telemedicina

5.1 Para si, quais as vantagens da utilizacdo da Telemedicna na rotina de prestacao de servicos de
saude, no hospital onde trabalha?

5.2 Numa escala de 1-5 como vé a necessidade de telemedicina em Sdo Tomé e Principe?

6. Futuro da Telemedicina em S&o Tomé e Primcipe

6.1 Que fatores considera que mais influenciarédo o futuro da Telemedicina em Sédo Tomé e Principe?

Muito obrigada, pela sua colaboracéo!
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A.4.3. Trainings performed in STP

Formacdo on the job
e em sessoes clinicas

Aconselhamento e
orientacdo técnica a
distancia; (exames e

consultas)

Estagios de formacéo de curta
duracdo em Portugal

300 profissionais de
salde

11.438

4 estagios médicos (Pediatria)

300 profissionais de
salde

9.902

1 (enfermagem, em Cirurgia
Pediatrica)
1 estagio medico Mamografia
1 estagio medico Dermatologia

300 profissionais de
salde

9.000

1 estagio médico de
Ginecologia/Obstetricia

1 estégio a técnica de saude
Técnicas CardioPneumoldgicas
realizado

300 profissionais de
salde

5.670

1 estagio técnico (Mamografia e
Ecomamaria)

1 estagio médico em Ortopedia
1 estagio técnico (manutengéo de
equipamentos de imagiologia e
laboratério)

300 profissionais de salde, entre médicos, enfermeiros e técnicos de salde, a receber
formac&o, em diversas especialidades, quer no &mbito das missdes de especialidade-
quer através da Plataforma de Telemedicina

300 profissionais de
salde

4 profissionais nas areas da
Imagiologia, Administragcdo
Hospitalar, Informagdo Sanitaria
e Estatistica e Manutengdo de
Equipamentos

363

22.788

5 médicos Sao-tomenses
formados em Portugal nas
especialidades de Oftalmologia,
Gastroenterologia, Ginecologia e
Obstetricia e Imagiologia.
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A.4.4 Questionnaire to health professionals working in the HAM from different

departments results

Table 20. Questionnaire to health professionals working in the HAM from different

departments results

Health professionals working in the HAM from different departments

n total = 17
B | n %
Gender
B Male 6 65.0
|| Female 11 35.0
Age groups (years old)
: 25 or younger 3 17,6%
|| 26-35 7 41,2%
H 36-45 3 17,6%
|| 46-55 1 5,9%
|| 56-65 3 17,6%
Function
B Physician 13 76,5%
L Specialist 1 5,9%
|| Nurse 1 5,9%
|| Technician 2 11,8%
- Level of experience by using
|| telemedicine service (years)
H n/d 2 11,8%
oy None 3 17,6%
|| <=1 4 23,5%
H 2-3 6 35,3%
|| 4-5 1 5,9%
more than 5 1 5,9%
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Health professionals working in the HAM from different departments

n total = 17
Frequency of use (times)
\% None 3 17,6%
one time/year 2 11,8%
one time /month 2 11,8%
two times/month 1 5,9%
>= four times/month 9 52,9%
Training about telemedicine
Vi
Yes 9 52,9%
No 8 47,1%
Technology is user-friendly
Vil Yes 13 76,5%
No 0 0,0%
did not know 4 23,5%
The necessity of use telemedicine
VI 1 =Very low 0 0,0%
2 =Low 1 5,9%
3 = Average 3 17,6%
4 = High 4 23,5%
5 = Very high 9 52,9%
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Table 21. Questionnaire to health professionals working in the HAM from different departments results (cont.)

n° Funcdo | Sexo |ldade Frequéncia Vantagens da utilizacdo da Telemedicna Futuro da Telemedicina
Tecnologia
Medicina A - = : o ) o
1 mulher F 30 2 vezes por més Auxilia na evacuagao, através do diagnostico Recursos Humanos: Disponibilidade
de especialistas
Reforca as especialidades, devido a falta de Recursos Humanos: falta de
especialistas. especialistas, elevado tempo de
Medicina i i
21 ulher F | 25 Nunca A telemedicina permite ter o ponto de vistados | >PCTa N~ece55|dade de junta de
especialistas, melhorando o diagnéstico e evacuacao
validacdo da terapeutica A cooperacdo pode ser positiva
Organizacdo so sistema, opinido
mais especializada, auxilia a
carencia de especialistas;
. x ) . Disponibilidade de recursos
- . Melhoria da percepcéo do caso através da partilha P
3 Pediatria M 26 Regularmente N humanos
de casos semelhantes. Formag&o indireta . ,
Tecnologia como complemento &
medicina
Economica: necessidade de
manutencao dos equipamentos
Medicina . segunda opiniao Tecnologia: meios de diagnéstico
4 F 26 1 véz por ano g g
mulher Falta de estudos no pais Recursos humanos
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n° Funcdo | Sexo | Idade Frequéncia Vantagens da utilizagdo da Telemedicna Futuro da Telemedicina
Oftalmologia o . .
5 'g F 41 Regularmente Segunda opinido: diagnostico e tereapeutico nd
(enfermeira)
Declaracéo, o que tem dlvida — . .
. . . Técnicos formados disponiveis a
6 | Imagiologia | M 58 Regularmente Tempo real e remoto (exames), conhecimento . .
L nivel nacional;
diminuto
- Defice de especialistas , discutir casos e melhorar . .
7 Pediatria F 25 Nunca P X . Politica (dirigentes);
a conduta do paciente, aprendizagem.
Apoio ao diagnostico e orentacdo terapeutoca para | _. .
. R o . . Financiamento
8 Pediatra F 40 1-2 vezes por més minimizar os defices em recurso humanis . - .
. . Disponibilidade dos parceiros
especialix«zados bem como em equipamentos
Esté centralizado (Agua grande ,
9 | Pediatria F 27 Regularmente Aprensizagem e melhoria de procedimentos Cantagalo), deveria haver uma
descentralizagdo dos cuidados.
Disponibilidade de quadros
- . x (médicos especialistas)
o o Falta de quadros especializados, orientagédo . .
10| Pediatria M 25 1 vez por més q P ¢ Motivacdo para a transferencia de

terapeutica. Meios complementares de diagnostico

conhecimento, pouca familiarizagdo
com 0 proaprio servico)
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n° Funcdo | Sexo | Idade Frequéncia Vantagens da utilizagdo da Telemedicna Futuro da Telemedicina
Tecnologia
L, Politica (mudanca do governo)
. Melhor diagndstico . X
11| Oftalmogia F 60 Regularmente L g x Economia (dependencia da
Diminuir evacuagao x x .
cooperagdom n&do sendo um sistema
autossustentavel
. Encaminhamento dos doentes Epidemiologia
12 | Oprtometria | M 28 Nunca . L, p . g .
Auxilia o diagnostico e o tratamento Cirurgias de urgencia
Melhorar o acesso a tecnologia
13 ORL) M 60 Regularmente Sim Disponibilidade dos médicos em
Portugal
Economico, muitos casos séo
Medicna segunda opinido resolvidos sem custos com a
14 F 55 Regularmente g . P . S -
Homem Intercambio, aprendizagem participacdo dos familiares
Fator social , evacuagéo
. . . . . Recurso Humanos
Medicna Discutir com os colegas mais experientes , defice .
15 F 31 Regularmente . Especialistas
Homem de espera, demora muito o tempo de espera x x
N&o Formacéo
Medicna . . . «
16 F 43 1 véz por ano Permite a discussdo de casos nd
Interna
Diagnostico mais rapido, ja ndo tem de esperar a . .
17 ORL F 34 Regularmente Aulas a distancia

chegada da misséo a S&o Tome.
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