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Abstract
Background: The Angolan Ministry of Health is prioritizing the strengthening of the national health system at
the district level. To attain this objective, the Angolan Ministry of Health decided to develop a national
telemedicine network in partnership with the Geneva University Hospitals (HUG) and the Portuguese Institute
of Hygiene and Tropical Medicine (IHMT).
Methods: Telemedicine units were created in strategic locations to enable distance education and tele-expertise
activities, using software developed by HUG adapted to local conditions. Selected participants in each site were
trained with regards to the use of the tools. A survey using questionnaires distributed to all participants was
conducted to evaluate user satisfaction and the impact of the tools. Data were analysed using a descriptive
statistical model. Additionally, two working groups were held to discuss difficulties and find appropriate
solutions.
Results: Seven telemedicine units were established, and 107 health professionals were trained. Regarding
distance education activities, over 70 courses were designed and webcast, and 95.6% of participants answered
our survey showing a high level of overall satisfaction. Uptake of tele-expertise activities was poor. Only 3
cases were discussed, and 4.7% of participants answered the survey. This was explained by low levels of
computer literacy and motivation among the participants. The lack of a legislative framework and internet
access in some places also played a role. Financial constraints halted the process of extension of the network to
additional sites.
Conclusion: More research is needed to assess the impact of the network, to understand how to scale-up to other
sites, and to conduct a cost-benefit analysis to justify the pursuit of the investments.
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1. INTRODUCTION
During the 27-year long armed conflict in Angola (from 1975 to 2002), most essential
services such as health care suffered a near collapse, in most part due to the lack of resources
caused by the financial burdens of the war effort, and many doctors fleeing the country,
among other constraints [1, 2]. Angola is a large country, spread over 1 246 700 km², thus
requiring the proper development of healthcare services to address the needs of a mostly poor
population. Even now, 15 years since the end of the civil war, limited healthcare coverage
and insufficient human resources continue to be the major challenges that the Angolan
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healthcare system has to face [1,3–6]. As such, in its rebuilding and restructuring effort, the
government has placed a great deal of importance on strengthening the health sector by
committing a significant part of the national budget towards rebuilding health services and
finding staff for medical centres and hospitals, e.g., establishing new medical schools [3,7]
In this context, in 2006, the Angolan Ministry of Health (MoH) started a new project
entitled "Municipal Health Service Strengthening Project (MHSS)"[8]. Since then, the project
has been conducted in collaboration with UNICEF, WHO, UNFPA and the USAID and is
supported by the World Bank and Total E&P Angola. It was designed as an intervention to
support the decentralization of care from the provincial to the municipal (i.e., district) level
and to shift more resources to the primary health care system, with a focus on obstetrical
emergencies and neonatal care.
To help attain this objective, the MoH was convinced of the potential of telemedicine,
in other words, the delivery of health care services using information and communication
technologies [9]. Indeed, telemedicine is increasingly used to improve quality and access to
healthcare in Low and Middle Income Countries (LMICs) with good results [10–14].
Therefore, it was decided to implement a pilot project of a national telemedicine network in
Angola. The objective of our study is to demonstrate the technical and organizational
feasibility of deploying distance education and tele-expertise (e.g., second opinions) tools in
selected hospitals in Angola.

2. METHODS
2.1 Partnership development
One of the strategic lines of The National Health Policy consists of strengthening
partnerships to provide better health care [3]. Recognizing the importance of forging these
strategic partnerships to facilitate the process of implementation of the telemedicine network
in Angola, the MoH adopted a partnership with the Geneva University Hospitals (HUG). For
over a decade, the HUG accumulated significant experience and knowledge in the field
through the development of the RAFT telemedicine network, currently deployed in 18
African countries and connecting hundreds of health professionals [12,13]. The HUG is
recognized as a collaborating centre for eHealth and telemedicine by the World Health
Organization and aims to "de-isolate" health professionals working in remote areas by
providing the following:
•

access to distance continuing medical education,
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•

the possibility to seek the opinion of experts in complex clinical case management,

•

the use of specialized diagnostic tools (e.g., ultrasound and ECG) with remote
supervision of experts.
Another strategic partnership was developed with the Institute of Hygiene and

Tropical Medicine (IHMT) of the Lisbon New University in Portugal, a WHO Collaborating
Center for Health Workforce Policy and Planning, with a strong expertise in healthcare
services implementation and the commitment to develop health systems in Portuguesespeaking countries. The aim of this partnership was to overcome any linguistic barriers and
contribute to strengthening the network with specialists who can provide distance training
and clinical assistance (Figure 1).
Angola
MoH

Angola
Telemedicine
Network
HUG
(RAFT)

IHMT

Figure 1: Partnerships for the implementation of the Angolan Telemedicine Network

2.2 Implementation strategy
The implementation of the telemedicine network began in 2014 and was carried out in 6
steps (Figure 2):
Step
1

• Site selection

Step
2

• Service selection

Step
3

• Creation of a national telemedicine team

Step
4

• Site evaluation and equipment implementation

Step
5

• Training of local coordinators and other participants

Step
6

• Evaluation of activities

Figure 2: Pilot project design
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The first step was the proper selection of sites. To identify the most suitable hospitals
for the project, analyses and discussions were conducted by members of the MHSS project
and several provincial directors of health. These considered several key aspects of the health
facilities such as the level of remoteness or isolation, the capacity for the integration of
communication technologies in the management of patients, the capacity to connect to the
Internet and whether there was a sufficient amount of activity for potential efficiency gains in
terms of organization of care.
The second step was to decide the typology of services to be deployed at these sites.
In alignment with the objectives of the MHSS project, it was decided to focus on both
distance education and tele-expertise using software created by HUG [12]:
•

Dudal: distance education software created for the RAFT network, specifically
developed and tuned to function over low-bandwidth connections.

•

Bogou: tele-expertise software that enables experts to collaborate remotely to solve
patient-specific problems (diagnostic support, second medical opinions, deciding and
planning the medical evacuation of a patient) in an asynchronous or store-and-forward
mode, which involves the exchange of pre-recorded data between the users at different
times.
The third step was the establishment of a national telemedicine team to ensure optimal

coordination across the different selected sites. The team is composed of the following
members:
•

A national focal point whose mission is to supervise the national coordination team
and to connect the HUG and IHMT with governmental authorities to ensure adequate
institutional anchoring.

•

A national medical coordinator whose mission is to provide day-to-day coordination
of the project and link with healthcare facilities and healthcare professionals at the
local level.

•

A national technical coordinator whose mission is to provide technical support for the
project.

•

Local site coordinators whose missions are to serve as the operational contact points
for activities in each given healthcare facility.

The fourth step was the proper evaluation of each site regarding the technical
requirements. A field trip to each site was carried out by the national telemedicine team to
collect the data and meet with the hospital direction and staff to determine the technical and
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organizational needs at each site. Each site was then equipped accordingly with the necessary
material.
The fifth step was the training of the local coordinators in the use of the different tools,
who would then train and provide support to other selected members in their respective sites
(cf. 2.3 Population and sample size). These training sessions were organized at each site by
the technical coordinator at a subsequent site visit for two days.
The sixth and final step was the evaluation of activities carried out during the project (cf. 2.4
Data collection and analysis).

2.3 Population
The selection of participants to be trained in the use of the telemedicine tools was
decided jointly between the national coordination team and the local coordinators considering
criteria such as expertise, proficiency in informatics and motivation to participate. A total of
107 participants received the training. Details regarding the number and characteristics of
participants in each site are described in Table 1.
Hospital

Number of
participants

Amercio Boavida Hospital

13

David
hospital

3

Bernardino

Pediatric

Participant characteristics
General Director of the hospital, Clinical Director,
Head of Dermatology and 6 dermatologists, Head of
the Intensive Care Unit, Head of Surgery, 2 Nurses.

Clinical director, Head of Cardiology, Head of Surgery

Provincial hospital of Bengo

7

General director of the hospital, Clinical Director, Head
of Internal Medicine, 3 General Physicians, 1 Nurse

Provincial hospital of Malanje

26

Clinical director, Head of Internal Medicine, 8 General
physicians, 3 Gynaecologists, 5 Dermatologists, 2
General surgeons, 6 Nurses

Lunda-Sul Provincial Hospital

12

Clinical director, 9 General physicians, 2 Nurses

Bié Provincial Hospital

34

Clinical director, Head of Internal Medicine, 12
General physicians, 5 Gynaecologists, 4 General
surgeons, 11 Nurses

Cabinda Provincial Hospital

12

General Director, Clinical director,
Physicians, 1 Ophthalmologist, 3 Nurses

6

General

Table 1: Number of participants and characteristics according to each site
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The courses webcast on the network were designed for all healthcare staff working in
the selected hospitals. The course content was purposefully varied in nature to target different
audiences such as nurses, undergraduate students and post-graduate physicians. To stimulate
attendance by a maximum number of participants, great efforts were made to publicize the
dates and times of the courses using flyers, group emails and reminders during staff meetings.
Public viewing sessions were organized for those who were not trained in the use of the
education platform Dudal.

2.4 Data collection and analysis
Structured journals of activities (logbooks) and questionnaires were developed to
record and analyse activity carried out during the project. They were developed and validated
by the national coordination team, then distributed to the local coordinators who were
instructed on their proper use. The following questionnaires were developed:
•

Questionnaires to assess the usability of each software (distance education and teleexpertise). These were completed once by all participants after the first use of the
programmes.

•

Questionnaire to evaluate the degree of subjective utility and satisfaction of the
educational sessions. This was completed by users after each viewing of an educational
session.

•

Questionnaire to measure the clinical impact of the tele-expertise platform. This was
completed by the author of the case discussed after its resolution.
The rating scale used in the questionnaires was designed as a four-point Likert scale

(to avoid a neutral response option and force a specific response) with the following response
options: strongly agree, partially agree, partially disagree, and strongly disagree.
Each user of the network received the appropriate questionnaire and instructions from the
local coordinator. Data were analysed using a descriptive statistical model.

3. RESULTS
3.1 Sites
A total of 7 sites were selected: 2 reference hospitals in the capital (tertiary-level
hospitals responsible for providing clinical assistance and distance education), the Americo
Boavida Hospital (ABH) and the Pediatric Hospital David Bernardino, and 5 peripheral
hospitals, the provincial hospitals of Cabinda, Bengo, Malanje, Lunda-Sul and Bié (Figure 3).
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Figure 3: Selected Hospitals for the pilot project

3.2 Overall activity
To date, over 70 courses have been successfully webcast, covering a variety of
different subjects (e.g., internal medicine, paediatrics, neurology, infectious diseases, patient
safety), designated not only for doctors but also for nurses and health technicians. Most
courses were webcast in Angola by the ABH, but seven courses have been webcast from
Portugal and viewed by the Angolan partners. These courses were often launched on
Wednesdays in order to create a routine. All courses are still available on the RAFT website
(http://raft.g2hp.net/). However, a lack of utilization of the tele-expertise platform was
identified, with only 3 clinical cases discussed.
With the aim of promoting the partnership and enlarging the telemedicine network to
other health professionals, a set of seminars for the broader presentation of the Telemedicine
project was held in Portugal (Lisbon, Coimbra and Porto). The different seminars had the
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presence and contribution of a panel of professionals and experts in health care in Portugal
and allowed the establishment of good contacts with family doctors, nurses and tropical
medicine physicians working in Portugal who had expressed their will to join the network to
create courses and give their clinical expertise.

3.3 Evaluation of activities
3.3.1 Distance education activities
From the 91 participants who viewed a presentation, all received a questionnaire, and 87
(95.6%) answered it. The results show that users considered the content of the webcast
courses to be directly applicable (93.1%) and that this will positively impact the quality of
their work (94.3%). The presentations were interactive, with a majority (85%) of users able to
obtain answers to their questions. Users expressed a high level of motivation to attend the
sessions (89.6%), and they expressed their intent to attend another presentation (95.4%).
Overall satisfaction was very high (93.1%). The detailed results are included in Figure 4.
Strongly agree
93.1

6.9

Partially disagree

94.3

90.8

0 0

4.61.1

9
0

0
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Strongly disagree
95.4

93.1

89.6

85

9.2
0 0

Partially agree

10.4
0 0

5.7

1.2 0

4.6

0 0

The content of I am motivated I think this
I could get
I was
Overall I was I am motivated
the
to use what I presentation answers to my motivated at very satisfied
to attend
presentation is have learned in will have a
questions
the idea of
with this
another
directly
this
positive impact during and/or attending this presentation presentation
applicable to presentation on the quality at the end of presentation
my work
of my work
the
presentation
Figure 4: Evaluation of distance education activities

3.3.2 Tele-expertise
Of the 107 participants trained, only 5 (4,7%) users answered the questionnaire that was
distributed to them. The low participation rate was explained by a lack of utilization of the
tele-expertise platform. Among the responders, all estimated that the software was easy to use
and could be quickly mastered. A majority (80%) felt that this could be done without the help
of a technician. A minority (20%) felt unconfident while using the software. The overall level
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of satisfaction was very high, and users expressed their desire to use the software frequently.
The detailed results are included in Figure 5:

Strongly agree
100

Partially agree
100

Partially disagree

80

Strongly disagree

80
60

60
40

20
0 0 0

20
0 0

0 0 0

0

20
0

20
0

0 0

I think this
I think I'll use this I think most
I think i'll need
I felt very
Overall I was very
software is easy
service
people would be the help of a
confident using satisfied with the
to use
frequently
able to learn to technician to be this software
software
use this software able to use this
quickly
software

Figure 5: Evaluation of tele-expertise activities

We sought to also evaluate the clinical impact of the discussion of cases on the network.
We distributed the questionnaire to the three participants who discussed a case on the
platform. However, we were unable to obtain any answer.

3.4 Scale-up of activities
With the pilot project running, considering that activity was building up, especially the
distance education activities, we estimated that conditions were met to consider further
deployment at a larger scale, in particular because government support and buy-in of care
professionals was strong. Subsequently, the scale-up of activities was decided, with 20
additional sites selected to join the network, 6 tertiary-level hospitals and 14 primary
hospitals, 6 months after the project started.
The evaluation of the sites was carried out and local coordinators identified.
Unfortunately, the decline in international crude oil prices since 2014 has had a substantial
impact on budget balances for the government [15]. As a result, the project was confronted
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with a lack of funds to guarantee Internet connectivity in the new sites as well as funds for
training and equipment deployment. To rationalize the available funds, a priority for
consolidation of the network in the pilot sites was prioritized.

4. DISCUSSION
Distance education activity is building up favourably with high levels of user
satisfaction. However, that is not the case for the tele-expertise activities that have not
reached a routine level that enables the proper evaluation of their impact. Working groups
with the local coordinators and voluntary participants were held to understand the poor
uptake of the tele-expertise activities. The main reasons encountered were low levels of
computer literacy among the participants, at the peripheral sites. Indeed, insufficient
computing skills and lack of technology readiness were identified in the literature as major
factors associated with the failure of e-Health projects [16–18]. Thus, efforts are being made
by the telemedicine team to organize regular meetings to develop familiarity with the
telemedicine tools (access, simulations and demonstrations). A possible solution that was
suggested was to introduce telemedicine training as part of medical student education and
nurse training, with students exposed to its routine use which would facilitate the
appropriation of the technology into daily activity. This strategy has also been acknowledged
by the American Medical Association (AMA), who enacted a new policy in 2016
encouraging the inclusion of telemedicine training into undergraduate and graduate medical
programmes [19]. In South Africa, since 1998, the University of KwaZulu-Natal has
developed medical informatics graduate programmes that aim to develop medical informatics
capacity in sub Saharan Africa and are being shared with other Universities in Uganda,
Mozambique and Zimbabwe [20]. A partnership with such institutions could be an interesting
solution.
Another barrier identified came from a couple of senior physicians and experts who
showed a lack of motivation and interest and were afraid that the telemedicine tools implied
an additional workload. For the successful adoption of telemedicine by health professionals,
Zanaboni et al. identified the advantages for users as the crucial determinant [21]. Health
professionals require reaching a higher perception about the potential of these technologies to
improve the way they can practice. Therefore, efforts are being made to show these
healthcare professionals the benefits of this technology. The researchers also identified
advantages in the form of personal incentives. We are studying the option to use telemedicine
as part of the evaluation of the performance of health professionals, with a bonus for the most
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active participants such as participations in conferences. Additional strategies suggested to
increase adherence to the project were to use marketing tools for advertising the project to all
the hospital staff.
Furthermore, some experts expressed concerns regarding the lack of legal policies and
guidelines concerning the use of telemedicine. What happens if a mistake occurs? Research
shows that incorporating telemedicine solutions into national health policy and strategy may
be of greater importance in developing countries than in developed countries, where
telemedicine initiatives are frequently developed and put in place with policy and legislation
on their use introduced retrospectively [9,22]. To answer these concerns, the government is
actively working on developing policy and legislation to streamline this process linked to
other policies such as Science and Technology, Telecommunications and Education. The aim
is to develop a positive policy environment to allow widespread telemedicine development
and implementation. The work is being done for the institutionalization of the telemedicine
project within the MoH, to ensure its sustainability.
Expansion of the network was halted at the moment due to financial constraints. As
already mentioned, the decline in international crude oil prices has had a substantial impact
on the allocation of funds to projects such as telemedicine. Internet connectivity, power
outages, and other services that are critical for the proper functioning of the project are deeply
impacted by this lack of funds. As such, several additional options for seeking funds are
being actively explored. It has been claimed that there is no conclusive evidence that
telemedicine and telecare interventions are cost-effective compared to conventional health
care [23]. A proper cost-benefit analysis in the Angolan context needs to be done to assess
the actual benefits of the network and to be able to determine if it is worth pursuing the
investment in such a project.
Promisingly, the Community of Portuguese Language Countries (CPLP) Ministries of
Health agreed, in October 2017, that telemedicine is a strategic instrument to further
contribute to the universal health coverage [24]. This agreement is supposed to relaunch
telemedicine and grab new funds to develop new telemedicine services in CPLP. A technical
group involving experts from all the CPLP countries was created to address this challenge.

5. CONCLUSION
Our objective of deploying telemedicine tools in reference and peripheral hospitals in
Angola was successfully accomplished. Despite the many obstacles encountered, activities
are continuing favourably with new courses frequently being transmitted. The network has
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the potential to improve the health care system by allowing distance education and capacitybuilding, particularly in rural areas. An important aspect of this project is that the Angolan
Telemedicine strategy is associated with primary care reform aiming at universal health
coverage, which correctly emphasizes both organizational and technical issues.There is also a
growing number of Portuguese and Angolan experts (while working in Portugal) who want to
not only collaborate in the webcasting of educational sessions but also contribute with their
clinical expertise. The ongoing efforts carried out for the institutionalization of the project
within the MoH and the overall enthusiasm of the participants in the selected hospitals are
very favourable elements that create a dynamic that will help consolidate the network and
ensure its sustainability.
The network can be better developed when national eHealth policies are introduced, more
human resources are trained, regular funding is committed, and long-term plans are made.
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