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Abstract— This paper presents a model for Health Virtual
Communities deployed on a Global Health level. It starts with
an initial model built previously, and provides a thorough
analysis of the components needed on a Global Health level, in
order to provide a successful Global Health Virtual Community.
The model provides a list of characteristics that a Global Health
VC design should have in order for it to provide a viable, value-
added experience to the participants.
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I INTRODUCTION

In the beginning of the 1990’s, people started to create
online communities, also known as Virtual Communities
(VCs). The phenomenon was due to the development of the
World Wide Web. Researchers started to explore ways in
which people use VCs. For instance, Kivimaki et al. [1]
investigated interaction patterns and identity formation in a
VCs including mechanisms that supported identity formation
(awareness, voice, text, voice, authentication) [1, 2]. In later
stages, the emergence of deviant behavior in VCs pushed the
researchers to propose trust tools [3-5].The ways in which
teams are formed inside a community were also analyzed and
coordination [6] and awareness [7] emerged as determinant
factors in team formation. Later on, both tacit and explicit
knowledge in VCs [8] [9] were captured and used of in
different domains [10]. Health related Virtual Communities
did also emerge, with their own opportunities and challenges
[11] [12].

However, very little has been the effort to address the
issues related to Global Health Virtual Communities and
Challenges. In this paper, we will overview these challenges
and suggest a preliminary model for Global Health VCs.

In this paper, we will present a model for virtual
communities in section 1l, and describe the types of global
health virtual communities’ challenges in section I11. A global
health virtual community model is described in section 1V,
and section V concludes the paper.

Il.  VIRTUAL COMMUNITY MODEL

We will take as a starting point a model for collaborative
virtual communities that has been suggested by El Morr [11]
[13]:
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A. A Model for Collaborative VCs

Four dimensions characterize the model, shown in Figure
1: the degree of virtuality, the degree of mobility, the degree
of cooperation and the degree of uniformity.

The degree of mobility specifies if the VC members is
“Still or ‘mobile’

The degree of virtuality specifies if an encounter between
members is ‘physical’ (members are physically in the same
place) or ‘virtual’ (members meet online) .

The degree of cooperation specifies if the members’
awareness of each other passes through a simple notification
mechanism, or if the members ‘collaborate’ dynamically and
actively on a common aim

The degree of uniformity specifies if the members are
extremely ‘homogeneous’ (the VC is a community of
practice); or ‘heterogeneous’ (having different occupations).

Degree of
Mobility
o Still
* Mobile

Degree of
Virtuality
* Physical
o Virtual

Degree of
Uniformity
* Homogeneous
* Heterogeneous

Degree of
Cooperation

* Notification
* Collaboration

Figure 1. The four dimensions of a collaborative virtual community

This model is a generic one and we should update it to take
into consideration the particularities of the health field and of
the global dimension, inherent to a global health virtual
community.
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1.  GLOBAL HEALTH VIRTUAL COMMUNITIES
CHALLENGES

A global health virtual community presents particular
challenges that should be dealt with in order for it to be
successful. These challenges are related to the sensitivity of
the health sector (e.g., confidentiality) and to the global reach
of the community (e.g., cultures). In the next two paragraphs,
we will analyze both of these types of challenges.

A. Health related challenges

A health VVC could be patient centered, profession centered
or dedicated for general public access.

Patient-centered VCs focus their activities on care
delivery mechanisms to provide support for patients while
they are away from the point of care. Patient support is
important because social factors, such as isolation and lack of
social relationships, have a tremendous impact on health.
Research has shown that social factors have an effect on cold
[14], coronary heart disease [15][16], cancer, hypertension,
tuberculosis, cirrhosis of the liver, suicide, and death rate [17].
This explain the development of Health VCs that support
patients with conditions such as HIV, Cancer [5, 18-26] and
depression [27], and others that provide tele-monitoring
capacity of patients at home [28][29].

On the other hand, VVCs can be Professional-Centered.
Such VCs are dedicated to support professionals in their
activities around patients; they can provide knowledge sharing
mechanisms [8, 30-33], enable knowledge creation and
dissemination, or educate the public and non-governmental
organizations [10].

Public-Centered VCs aim to educate the population (e.g.,
self-management of their disease), which empowers the
public and affect positively their health [34-41] [42] [43]. In
this context, mobile-based health care VVCs is expected to play
a key role in self-managed care [44].

B. Global Virtual Communities Challenges

A Global Health VC raises many challenges to the
healthcare community. It shares some of these challenges with
the local health virtual communities while it has specific ones
tied to its global perspective.

1) Common challenges

Usability is still an issue in information systems
development, and it is of paramount importance in healthcare.
In Global Health VCs, it would be crucial to have a user
interface built to enhance the user experience (e.g., patient,
nurses, doctors, caregivers). The success of any global health
VC is related to having a usable interface that enables users
instead of disabling them. We shall call this an inclusive
design in our model.

The other challenge is to build mechanisms to enable
participation in the community; such mechanisms are
essential to avoid lurking [45][46][47]. A participatory
approach is then unavoidable.

Many failures in healthcare related information systems
are related to the lack of members’ support. A global health
VC should be Supportive; such feature will boost adoption
and minimize resistance to a disruptive technology.
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The global health VVC should also be able to integrate in
the workflow in place. On a global level, the workflows of
different participants may differ drastically, having to adapt to
heterogeneous workflows is necessary for the global health
VC to operate seamlessly in its environment. A workflow
adaptive dimension in the global health VC is therefore
important.

Security, trust, and privacy/confidentiality are important
too; though, on a global level the question of data storage is
sensitive. The geographical location where data is stored and
the laws that would apply in case of a breach of confidentiality
are global specific. However, this is a policy issue and not a
mere technological challenge; policy mechanisms should be
part of any global health VC model. Hence, the global health
VC should be policy sensitive.

Finally, personalization of the information and the
interface presented to the user are important so that s/he is not
overwhelmed with information and irrelevant interface
features. A profile sensitive VC would be necessary.

2) Global perspective challenges

Some of the global challenges in Global Health VVCs are
the cultural differences, the environmental features, the
asymmetry in the infrastructure, and the perceived VVC value.

A global health VC should adapt to many languages and

possibly cultural differences. A successful global health VVC
should be culturally adaptive.
Users should acknowledge the differences in the local
environments; for instance, a disease in one country may be
irrelevant in another. The global health VC should be
environmentally adaptive.

One of the challenges that may be faced is the asymmetry
in infrastructural (e.g., a developed and a developing country
may not have access to the same technologies). A global
health VVC should provide many channels for communication
and cooperation, thus providing technology adaptive features.

All parties involved from different countries should be
able to perceive value in the VC. The global health VC can
achieve this aim by providing means to share resource
between stakeholders. A fruitful global health VVC should be
able to be poised as a value catalyst.

IV. TOWARDS A GLOBAL HEALTH VIRTUAL
COMMUNITIES MODEL

Based on the above analysis, we can adjust the preliminary
model presented in figure 1 adding to it the features discussed
above; the result is shown in figure 2.
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Figure 2. A Global Health Virtual Community Model

A. A scenario

Consider an example of a global health virtual community
project, involving a developed and a developing country,
dedicated for chronic diseases self-management.

We will apply the above model to analyze the VC
requirements and identify its high-level needs.

Degree of Mobility

Most of the parts of the system need not to be mobile. That
includes a component of online education that can ne browsed
on a PC/laptop/tablet. However, a mobile App should be
provided for people having access to smart phones in both
developing and developed countries. Besides, in the
developing country, the e-education can take place using
targeted SMS messages. For elderly, a DVD presenting the
educational material would be most appropriate in developing
countries. Thus, a hybrid approach would be chosen, to
incorporate online, off-line, mobile and static access to the
material.

Degree of Virtuality: The community would be virtual
since members would not be connected to it virtually and they
are not present in the same physical space.

Degree of Cooperation: Consumer members (i.e.,
patients) would need only loose cooperation. A forum would
be enough if there were a need to connect patients together in
order for them to exchange experiences. Administrators and
researchers of the VC will require special tool to enable tight
cooperation.

Degree of Uniformity: The community would be
heterogeneous since it would involve patients, researchers,
doctors, nurses, field workers, etc.

Design Inclusivity: The design would have to be inclusive
since its inception. For instance, the patients can present
different degrees of disability due to age and/or pathology.
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Therefore, patients would be included in the design in early
stages. Besides, there would be a need to decide on the
languages used to present the educational material.

Participatory Approach: A participatory approach could
be not needed since members would either seek participation
for the sake of their own health (e.g., patients), or for the sake
of providing healthcare advices and monitor the VC (e.g.,
researchers, doctors).

Supportiveness: A VC administrator could be needed to
support the members using the system.

Workflow Adaptability: In this particular VC, the
workflow is not an issue, since the VC is patient oriented and
do not interfere with the day to day activities of the healthcare
providers.

Policy Sensitivity: The privacy and confidentiality laws
and regulations would be implemented based on the local laws
and regulations of the host server (e.g. developed country).
However, policies regarding data extraction and use should be
set in place in order for all parties to be able to use data without
confidentiality breaches.

Profile Sensitivity: The user interface should be adapted
to the patient profiles. Age and pathology would be major
factors in the adaptation process; for example, elderly would
need a non-cluttered, simplified, user interface.

Cultural Adaptability: The researchers would have to
use both languages in effect in both countries. Therefore, the
educational material should be translated.

Environmental  Adaptability:  There was no
environmental issue since the VC is educating patients having
the same chronic diseases.

Infrastructure Adaptability: Researcher could decided
on many delivery strategies for the educational modules. A
basic cellular communication infrastructure in the developing
country could dictate an SMS delivery method for mobile
users of that country. While a 4G network in the developed
country would lead to developing Apps for patients with smart
phone devices. Many delivery channels would then be in
place.

Value Catalyst: We could expect the VC to be perceived
as adding value for patients in both developed and developing
countries. Beside, healthcare and economic systems in both
countries would benefit from the VC role in enhancing the
patients quality of health.

B. Consequences

This scenario demonstrate how would the model be
applied and how it would provide help in structuring the way
we identify the high-level needs of a global health VVC, leading
us to ask the right questions and make the right analysis and
design of the system.

V. CONCLUSION

This paper analyzed the virtual community features and
the health field needs and challenges in a global perspective;
it then proposes to enlarge a previous VC model to make it
adaptive to a global health perspective. The model provides a
list of characteristics a Global Health VVC design should take
into consideration to implementing a viable, successful, value-
added experience to the participants in a global health virtual
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community. We provided a scenario to demonstrate the ability
of the model to guide developers through the analysis phase
of a global health VC project, and to provide a streamlined
way to identify a suitable course of actions.
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