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Abstract:

Connected Health is an emerging model of care that engages technology to improve patient care and
(re)habilitation. It encourages self-efficacy by developing client-centred care pathways and evidence-based
interventions to reduce the need for hospital-led care and empower patients in their homes. It also promotes
improved ‘connectivity’ between healthcare stakeholders by means of timely sharing and presentation of
accurate and pertinent information about patient status. Connected Health initiatives can achieve this
through smarter use of data, devices, communication platforms and people. However, there are few efforts
which have established an evaluation model to encapsulate and assess the value and potential impact of
Connected Health solutions from multiple stakeholders’ perspectives. We examined information systems
(IS) and health information systems (HIS) literature to identify whether a model could apply to Connected
Health. However, many of the evaluation models are narrow in focus but have influenced our development
of the Connected Health Evaluation Framework (CHEF). CHEF offers a generic approach which
encapsulates a holistic view of a Connected Health evaluation process. It focuses on four key domains: enduser perception, business growth, quality management and healthcare practice.
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INTRODUCTION

Societal and demographic changes, coupled with
economic challenges, have driven the need for us to
reconsider how we deliver health and social care in
our community (Rodrigues et al., 2012). Healthcare
places considerable financial burdens on both public
purse and personal finance. In addition, due to
demographical shifts, there is a growing demand for
care to be delivered in a more personalised context,
delivering ‘smart’ solutions via technological
devices. Connected Health is an emerging and
rapidly developing field which has the potential to
transform healthcare service systems by increasing
its safety, quality and overall efficiency.
While considered a disruptive technological
approach in healthcare, Connected Health is used by
different industries in various sector contexts (for
example, healthcare, social care and the wellness
sector). Thus, various definitions exist with different
emphasis placed on healthcare, business, technology
and support service providers, or any combination of
these.
Within the research community, Connected
Health is not well defined and remains an

ambiguous concept. The ECHAlliance (2014) group
promote the concept of Connected Health to act as
“the umbrella description covering digital health,
eHealth, mHealth, telecare, telehealth and
telemedicine”. In addition, Caulfield and Donnelly
(2013) defines of Connected Health as “a conceptual
model for health management where devices,
services or interventions are designed around the
patient’s needs, and health related data is shared, in
such a way that the patient can receive care in the
most proactive and efficient manner possible”. The
key here is the connectedness and the manner in
which technological solutions enable healthcare
solutions. In addition, the FDA (2014) describes
Connected Health as “electronic methods of health
care delivery that allow users to deliver and receive
care outside of traditional health care settings.
Examples include mobile medical apps, medical
device data systems, software, and wireless
technology”. Thus, as technological solutions seek
to enable new healthcare relationships and
partnerships, there is a growing interest in
examining information and communications
technology (ICT) to support the development of
Connected Health. Connected Health has been
defined by Richardson (2015) as “patient-centred

care resulting from process-driven health care
delivery undertaken by healthcare professionals,
patients and/or carers who are supported by the use
of technology (software and/or hardware)”.
Therefore Connected Health can be considered to be
a socio-technical healthcare model which extends
healthcare services beyond healthcare institutions.
We capture this in the term ‘ecosystem’. A
Connected Health Ecosystem implies that we to
strike a balance between the various requirements
and dynamics associated with different stakeholder
groups in a modern healthcare sector. For example,
this can include primary care, secondary care,
payers, policy makers, pharmacies, clinicians,
patients, family members, innovators, public
officials,
patient
groups,
academics
and
entrepreneurs collaborating to experiment, develop
protocols and tests, and evaluate new Connected
Health service solutions.
As technological solutions seek to enable such
connectivity between healthcare stakeholders
(Hebert and Korabek, 2004), there is a growing
interest in examining how Information and
Communication
Technology
(ICT)
enables
Connected Health solutions. If health technology is
not designed, developed, implemented, maintained,
or used properly, it can pose risks to patients.
Therefore, a continuous evaluation lifecycle is
critical for various stages of the service lifecycle.
However, healthcare technology, such as the case
with Connected Health, lags behind in presenting
evidence-based evaluation on the contribution of
ICT in supporting healthcare services (for example,
Heathfield et al., 1998; Fineout-Overholt et al.,
2005; Misuraca et al., 2013; Tuffaha et al., 2014).
This paper offers an overview of some of the key
evaluation frameworks in e-health and information
systems (IS) and investigates how these can
contribute towards the evaluation of Connected
Health. Bridging these efforts, we propose a
Connected Health Evaluation Framework (CHEF).
CHEF also plays on the fact that we need to evaluate
all of the ‘ingredients’ before we can learn of the
potential impact of Connected Health technology.

2

OBJECTIVE & APPROACH

Connected Health is emerging as a solution which
offers significant promise in how healthcare can
deliver accessible care with improved safety and
patient outcomes. Connected Health encompasses
terms such as wireless, digital, electronic, mobile,
and tele-health and refers to a conceptual model for

health management where devices, services or
interventions are designed around the patient’s
needs.
Considering the emerging nature of Connected
Health, there are few attempts to develop evaluation
frameworks to guide how to investigate the impact
of Connected Health technologies. To address this
gap, we formulate the following research question:
Which technology evaluation models can support
the evaluation of Connected Health solutions?
To explore this question, we undertook a
literature review with a particular emphasis on
information systems (IS) and healthcare IS (HIS)
evaluation literature.

3

IS & HIS EVALUATION
MODELS

The process of evaluation serves a number of
fundamental objectives. Within a healthcare context,
evaluating the impact of IS is important to
understand the dynamic nature of technology and its
ability to improve clinical performance, patient care,
and service operations (Meltsner, 2012). Therefore,
evaluation offers us the ability to learn from past and
present performance (Friedman and Wyatt, 1997)
with a view to improving process, care (Leveille et
al., 2012), economics (Dávalos et al., 2009; Van
Ooteghem et al., 2012) and healthcare satisfaction
for the future (Kuhn and Giuse, 2001; Van Bemmel
and Musen, 1997).
Identifying various methods of evaluation
throughout the IS literature enables us to build on
the current knowledge and identify techniques to
improve healthcare systems (Yusof et al., 2006)
which support the emergence and evidence-base of
Connected Health innovation. We build on the work
of O’Leary et al., (2015) in adopting a generic
approach to untangle the complexity of evaluating
Connected Health innovation.
There have been several well-cited evaluation
models across the IS and healthcare field which we
can examine with a view of developing a Connected
Health Evaluation Framework (CHEF). Various
evaluation approaches on IS were developed with
different outlooks including technical, sociological,
economic, human and organisational. A number of
frameworks also explicitly focus on HIS evaluation.
Our selection criteria were based on the search
for information system evaluation models which
adopts multiple perspectives of assessment. We
discovered that many of the models were too narrow

Table 1: Summary of IS Evaluation Frameworks.
Framework

Clinical

Technical

Economic

Human

Organisational

Regulation

4Cs Model
CHEATS Model
TEAM
ITAM
IS Success Model
TAM
HOT-fit Model
Integrated Model
RATER Model
Search Engine
Success Model

in focus and only address a specific element of
information systems which would not be suitable for
the generic nature of Connected Health. We
summarise these perspectives as follows:
Clinical: medical practice, based on observation,
interaction and treatment of patients;
Technical: the application of hardware and
software devices to connect healthcare service
operations in a more efficient manner;
Economic: understanding the processes that
govern the production, distribution and
consumption of goods and services which impact
on healthcare;
Human:
training,
personnel
attitudes,
ergonomics
and
regulations
affecting
employment and patient experience in
healthcare. This can also examine the evolution
of social behaviour and development through the
influence of both internal (e.g. attitudes, emotion,
or health status) and external factors (e.g. service
availability or economics of care);
Organisational: the nature of the healthcare
organisation, its structure, culture and politics
affect an evaluation;
Regulation: a mechanism to sustain and focus
control which is often exercised by a public
agency over activities that are valued by the
healthcare community and its stakeholders.
We examine these key factors in a number of
HIS and IS evaluation models and summarise their
primary focus in Table 1.
Table 1 examines various factors which are
considered in evaluation ranging from clinical,
technical, economic, human, organisation and
regulation. This indicates that there is a lack of a

holistic evaluation approach on healthcare which
must be addressed in Connected Health to deliver
innovative and perhaps ‘disruptive’ solutions
(Christensen et al., 2000; Schwamm, 2014). There
have been some efforts to evaluate HIS including
clinical decision support systems.

3.1

HOT-fit Model

Yosof et al., (2006) proposed the Human,
Organization
and
Technology-fit
(HOT-fit
framework) which was developed from a literature
review on HIS evaluation studies. A review of the
literature revealed that while specific instances of
the evaluation of healthcare technology exists
(Mathur et al., 2007; O’Neill et al., 2012), there is no
evidence of a generic evaluation model which can be
applied to Connected Health to provide a holistic
view of its potential impact.

3.2

4Cs Model

The 4Cs Evaluation Framework steers away from
the technical issues of evaluation and using a social
interactionist perspective, it examines how human,
organisational and social issues are important for
service design, development and deployment. The
4Cs framework examines issues associated with
communication, care, control, and context based on
medical informatics (Kaplan, 1997; Kaplan, 2001).

3.3

CHEATS Model

Another model which evaluates the use of ICT in
healthcare includes the CHEATS framework (Shaw,

2002). It evaluates healthcare through six core areas:
Clinical: focusing on issues such as quality of
care, diagnosis reliability, impact and continuity
of care, technology acceptance, practice changes
and cultural changes;
Human and Organisational: focusing on issues
such as the effects of change on the individual
and on the organisation;
Educational: focusing on issues such as
recruitment and retention of staff and training;
Administrative: focusing on issues such as
convenience, change and cost associated with
health system;
Technical and Social: focusing on issues such
as efficacy and effectiveness of new systems and
the appropriateness of technology, usability,
training and reliability of healthcare technology.

The net benefits influence user satisfaction and use
of the information system.

3.4

The Technology Acceptance Model (TAM)
examines how users accept the use of technology
though a number of important influential factors
(Davis, 1989). Among these factors are (see Figure
2):
The perceived usefulness (U) of the
technology;
The perceived ease-of use (E) of the
technology.

Team

Another model which evaluates HIS is the Total
Evaluation and Acceptance Methodology (TEAM).
This offers an approach based on systemic and
model theories (Grant et al., 2002) and identifies
three key IS evaluation dimensions in biomedicine:
Role: evaluates IS from the designer,
specialist user, end user and stakeholder
perspective;
Time: identifies four main phases which
provide relative stability of the IS;
Structure: distinguishes between strategic,
tactical or organisational and operational
levels.

3.5

IS Success Model

From an Information Systems (IS) perspective, there
are also several well cited evaluation frameworks
which we examined. For example, the IS Success
Model (DeLone and McLean, 1992; Delone and
McLean, 2003) examines the success of IS from a
number of different perspectives and classifies them
into six categories of success (DeLone and McLean,
2003). The model adopts a multidimensional
framework which measures independencies between
the various categories (Figure 1):
Information
System and service quality
Use (intention to)
User satisfaction
Net benefits
These dimensions suggest that there is a clear
relationship between the six categories and
influences the success of the IS (i.e. net benefits).

Figure 1: IS Success Model (DeLone and McLean, 2003).

3.6

Tam

Figure 2: Technology Acceptance Model (Davis, 1989).

TAM suggests that these factors determine
people’s intention to use a technology. While TAM
provides an excellent approach to examining
people’s acceptance of technology, it is limited in
explanatory terms (Gregor, 2006) of technological
‘value’.

3.7

Search Engine Success Model

In a similar vein, Carroll (2014) extends the IS
Success Model to develop the Search Engine
Success Model and examines the complex task of
evaluating the impact of search engine technology
on users. The independencies between the
components build upon Delone and McLean IS
Success Model but include a more comprehensive
view of the value co-creation relationship between
the organisation and end-user. From a Connected
Health perspective, this model illustrates the cyclical

nature of establishing trust to generate and sustain
net benefits. The model adopts a multidimensional
framework which measures independencies between
the various categories (Figure 3):
Information
System and service quality
Use (intention to)
Technological capabilities
Quality of experience
User expectation
User satisfaction
Cognitive reasoning
Knowledge generation
Net benefits through a co-creation relationship

3.8

ITAM

Adopting a similar outlook on technology
evaluation, Dixon (1999) presents a socio-technical
evaluation model which examines the behavioural
aspects of technology using the IT Adoption Model
(ITAM). ITAM provides a framework for using
implementation strategies and evaluation techniques
from an end-user’s perspective (i.e. fit for purpose,
user perceptions of innovation usefulness and ease
of use, and adoption and utilisation). Related
research also focuses on consumer health behaviours
and their adoption of medical technologies. For
example, Wilson and Lankton (2004) examines
consumer acceptance of HIS to support patients in
managing manage chronic disease.

3.9

TAM to extend the model which became known as
the Integrated Model (Figure 4). Their Model
merges the perception of technology’s usefulness
(PU) with extrinsic motivation (EM) in a PU-EM
scale and perception of a technology’s ease of use
(PEOU) scales. The key factors of this model
evaluate healthcare technology by examining the:
Perception of a technology’s usefulness (PU);
Perception of a technology’s ease of use
(PEOU);
Behavioural intention (BI) to use the
technology;
Intrinsic motivation (IM);
Extrinsic motivation (EM) to determine BI.

Integrated Model

Wilson and Lankton (2004) integrated the use of

Figure 3: Integrated Model (Wilson and Lankton, 2004).

The five dimensions identified using the
Integrated Model can also provide a useful lens to
understand the impact of technology in Connected
Health, particularly the influential factors on ITenabled innovation and the adoption of solutions.
Identifying gaps in health service sectors is
important to enhance the overall quality of the
service delivery and identify how Connected Health
solutions can address these gaps.

Figure 4: Search Engine Success Model (Carroll, 2014).

3.10 RATER Model
There are a number of methods which evaluate the
quality of services with a view of identifying areas
to prioritise service improvements. For example, the
RATER Model (Zeithaml et al., 1990) offers a
simplified version of the SERVQUAL model
(Parasuraman et al., 1988) using five key customer
service issues (Table 2). They focus on five
dimensions to analyse and improve service
offerings. The five key dimensions can also support
the development of a service plan to improve service
delivery and are particularly apt in Connected Health
solutions.
Table 2: Key Dimensions within the RATER Model.
Dimension
Reliability
Assurance
Tangibles
Empathy
Responsiveness

Description
Ability to provide dependable service,
consistently, accurately, and on-time.
The competence of staff to apply their
expertise to inspire trust and confidence.
Physical appearance or public image of a
service, including offices, equipment,
employees, and the communication material.
Relationship between employees and
customers and the ability to provide a caring
and personalised service.
Willingness to provide a timely, high quality
service to meet customers needs.

3.11 Intervention Mapping
Other initiatives which may support the evaluation
of Connected Health solutions include the
Intervention Mapping Framework (IMF). The IMF
provides a systematic and rigorous approach that can
be used to develop and promote health programmes.
It achieves this through developing theory-based and
evidence-based health promotion initiatives. These
initiatives may be incorporated into a Connected
Health evaluation, particularly from a patientfocused perspective.

3.12 Research Gap
From our literature review, we can conclude that
evaluating the value of HIS is a complex task. This
is also confirmed by a recent report on ‘The Value of
Health Information Technology: Filling the
Knowledge Gap’ (Rudin et al., 2014) which draws
similar conclusions in that the majority of evaluation
articles are limited. They state that evaluation
articles use “incomplete measures of value and fail
to report the important contextual and
implementation characteristics that would allow for
an adequate understanding of how the study results

were achieved”, and provide a conceptual
framework using three key principles for measuring
the value of healthcare IT as follows:
Value includes both costs and benefits;
Value accrues over time;
Value depends on which stakeholder’s
perspective is used.
These principles suggest that a core focus of an
evaluation strategy ought to focus on ‘value’ and
how this can be represented from various
stakeholders’ perspectives. Other models discussed
above referred to this as ‘net benefits’ or ‘value cocreation’. In summary, while the frameworks
explored in this report evaluate various aspects of
HIS and IS they do not provide a holistic view of
healthcare technology and cannot be successfully
applied to support the board nature of Connected
Health.
With the aim of developing a more universally
adoptable framework for multiple perspectives of
Connected Health, we propose the Connected Health
Evaluation Framework (CHEF). The need for such
an approach was also highlighted by Rudin et al.,
(2014) who raise concerns regarding evaluation in
healthcare: “unfortunately, we have found that few
studies include both costs and benefits in their
definitions of value. Most studies look at only shortterm time horizons, which ignore many of the
downstream benefits of the HIT, and many studies
don’t even explicitly state to whom the value is
accruing.” We set out to address this gap using
CHEF.

4

CHEF

This section presents the Connected Health
Evaluation Framework (CHEF). The development of
CHEF (Figure 5) is influenced by both the strengths
of current HIS/IS models and the limitations of these
models which emerged from the literature review. In
addition, while economics and regulation often
shape innovation, both have been largely overlooked
in many of the evaluation models we identified.
‘Healthcare net benefits’ are presented at the core of
CHEF. CHEF is comprised of four main layers for
Connected Health, broadly addressing clinical,
business, users and systems with a view to determine
how these co-create value. Each of the categories
supports specific Connected Health operations
across all service lifecycle stages, ultimately
generating healthcare net benefits. For example:
Business Growth: as part of the overall
healthcare service strategy phase, this focuses on

Figure 5: Connected Health Evaluation Framework (CHEF).

driving change and economics in healthcare and
organisational market share. Particular emphasis
on evaluation focuses on the cultural and strategy
change for introduction Connected Health
innovations. While introducing Connected Health
innovation, an economic evaluation should be
undertaken to examine the potential profits and
costs associated its implementation.
Healthcare Practice: as part of both the
healthcare service design and transition phases,
this focuses on health IT and innovation and how
it alters practice/clinical pathways (O’Leary et al.,
2014). From a technological perspective, an
evaluation is carried out on both the hardware and
software capability to deliver a Connected Health
solution. In addition, the innovativeness of
altering healthcare practice is evaluated from a
socio-technical and ethnography viewpoint. This
allows the examination of the impact of delivering
information in a new format and whether it
enhances the overall connectivity of healthcare
stakeholders.
End-user Perception: as part of both the
healthcare service transition and operations
phases, this focuses on safety and quality of
healthcare innovation for a user’s perspective (e.g.

a doctor, a patient or carer). This phase evaluates
the safety and quality of Connected Health
solutions. From a safety viewpoint, an evaluation
may be carried out on the usability and level of
empowerment a solution may provide in order to
provide a balance in empowerment and safety.
From a quality viewpoint, we can evaluate
whether Connected Health technologies have led
to improved healthcare decision-making and
enhanced usefulness of technological innovations.
Quality Management: as part of both the
healthcare service operations and continuous
service improvement phases, quality management
focuses on technical and regulation requirements
and conformity assessment. This phase can
evaluate the requirements of healthcare
stakeholders to generate awareness of Connected
Health innovation and to support users through
improved training programmes. In addition, an
evaluation may also assess the organisation’s
conformity with medical device regulations in
terms of technology classification and compliance.
This also informs how an organisation can realign
their service strategy – and the service lifecycle
continues through a continuous improvement
philosophy.

Within each of these subcategories, we will
identify key metrics (Rojas and Gagnon, 2008)
associated with the evaluation of Connected Health
solutions. As part of our future work, we will
identify operational key metrics for each category
and its components to support Connected Health
innovation. The outer layer of CHEF comprises of
various service lifecycle stages and highlights the
need to identify value points in each of the service
lifecycle phases.
The service lifecycle phases play a critical role
in aligning the service development process and the
market opportunities (Figure 6). The Connected
Health environment addresses healthcare technology
requirements to enhance the level of healthcare
service offerings. Connected Health can potentially
address unfulfilled needs in healthcare as a result of
external forces and various demographic drivers.
Many of these drivers are also opening new market
opportunities which enable Connected Health
solutions to improve healthcare service maturity
through enhanced service performance. The value of
Connected Health solutions includes an improved
quality of experience and usefulness in technological
solutions to deliver healthcare.
While acknowledging that technology can
provide healthcare solutions, it is equally important
to question at each phase of the service lifecycle, for
example “what problem does information solve?”
(Postman, 1992) and “what is the problem to which
this technology is a solution?” (Postman, 1999).
Postman’s question applies equally well to the
Connected Health field as a basic evaluation

question. Building on this, it is critical that as a
starting point, and before we can successfully
identify value in Connected Health, the current
healthcare system is modelled, for example, actor
interaction, value stream mapping, resource
exchange,
service
bottlenecks,
workflows,
organisational structures and mapping the healthcare
solutions market landscape.
CHEF offers an approach to guide the evaluation
process. Thus, the two key aspects as we move
forward in Connected Health evaluation can be
derived in:
Ensuring the systems, devices and services meet
the health and social needs of users through
evidence-based research;
Developing
innovative
patient-centred
technological solutions to empower people to
effectively manage their health and wellness in the
home and community (Delbanco et al. 2012).
In addition, from a Connected Health
perspective, evaluation must be conducted to assess
its impact across the broad spectrum of care
services. The scope of CHEF explicitly
acknowledges the broad scope and existence of
different stakeholders. CHEF will facilitate
evaluations through an assessment process designed
to provide:
A holistic view of a healthcare system;
Tailored analysis of healthcare service
lifecycle;
Performance metrics on service operations and
patient-focused analytics;
Scorecard and benchmark tools to assess

Figure 6: Connected Health Environment.

healthcare
healthcare
providers.

technological
integrations,
interventions and healthcare

These will also form part of our research strategy
in our quest to develop a CHEF and apply it to
various healthcare products and services and derive
core evaluation metrics. There is a clear correlation
between Connected Health functionality and
healthcare net benefits from multiple perspectives.
CHEF will be further validated through continued
industry engagement and Connected Health
technologies to accommodate the rapid growth of
healthcare IT solutions.
CHEF can also promote innovation by guiding
evaluation at all stages of the health IT product
lifecycle and encouraging organisations to consider
the complex socio-technical ecosystem in which
healthcare products are developed, implemented,
and used. Particular interests include the quality
systems in place to govern Connected Health data
management, access to clinical information,
stakeholder
communication,
knowledge
management and patient privacy. Regulations and
conformity assessment supports the technology
evaluation processes from a health and safety
perspective. We believe that CHEF will also support
organisation in examining potential risks posed by
Connected Health functionality and in comparing
them to the potential net benefits, for example,
developing a benefit-risk profile. In addition, by
meeting the regulatory evaluation of a medical
device, conformity assessment will evaluate whether
they present challenges to Connected Health
innovation. Combined, CHEF promotes the need to
incorporate Connected Health evaluation at various
stages using quality management principles, adopt
continuously revised standards and harness a
learning and continual improvement environment to
improve patient safety.
CHEF will enable organisations to identify
poorly designed healthcare solutions, assess
performance
requirements,
monitor
human
interaction (end-user) and identify potential gaps
within a business strategy. In addition, CHEF offers
a first step towards employing evaluation to extend
the evidence-based foundation for Connected Health
through the assessment of best practice and by
identifying interventions and opportunities for
improvement based on the CHEF evaluation and
evidence gathered.

5

DISCUSSION & CONCLUSION

With significantly greater shifts in demographics
and longevity, the cost of healthcare will show a
corresponding increase. In an attempt to reduce
these growing costs, governments typically attempt
to reduce healthcare overheads, including staffing,
patient contact time, consultation and scheduling
various appointments. This can also create service
bottlenecks which jeopardises the quality and safety
of healthcare.
There is evidence that a paradigm shift to
empower people to take more control of their own
health is occurring. Technology innovation enables
and aligns with these healthcare shifts, providing
greater service efficiencies and effectiveness and
supporting the reduction of costs. Connected Health
presents an exciting approach towards redesigned
healthcare delivery. However, the success of
Connected Health will hinge on evaluation strategies
to determine the real value or benefits (healthcare,
quality of care, economics, etc.) associated with
technological integration in healthcare service
systems. This paper presents an overview of how
existing evaluation frameworks in e-health and
information systems can they influence Connected
Health evaluations.
Bridging these efforts, we propose the CHEF
which we will employ through industry engagement.
Throughout our evaluation research, we also
discovered that that concept of connectedness
through IT-enabled healthcare is a complex sociotechnical environment which is also impacted on
various geography, socio-economic status, and
technological competence – often influencing their
attitudes to Connected Health innovation.
Technology therefore plays a key role in fostering
healthcare
relationships
given
healthcare
stakeholders a sense of being interconnected.
Through evaluation processes, if we can develop a
better understanding of the Connected Health
network structure, we can begin to further evaluate
the impact of IT innovation on a healthcare
ecosystem.
CHEF is a first step in offering a holistic view of
Connected Health and is a step towards an
evaluation of healthcare technological innovations.
As part of our future work, we will continue to
collaborate with industry and academic members
within ARCH - Applied Research for Connected
Health
Technology
Centre.
Through
our
multidisciplinary research team, we will extend this
work and validate CHEF with various healthcare
stakeholders and IT providers.
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