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Abstract: Fighting health inequalities is a challenge addressed by the United Nations Strategic
Development Goals (UN-SDGs). Particularly, people living in rural areas suffer from a lack of
health infrastructure, which would jeopardize their inclusion in universal coverage for specialist
care. Delivering valuable healthcare in underserved areas can be achieved through the employment
of new technical innovations, such as telemedicine, which improves service delivery processes.
Accordingly, this paper discusses how telemedicine strategies have enhanced the sustainability of
right of “access to healthcare” in rural areas. Once we derived the sustainability pillars for healthcare
from the UN-SDGs 3 and 10 according to the WHO innovation assessment metrics, a PRISMA-based
literature review was conducted using the Scopus database. English, peer-reviewed articles/reviews
from 1973 to 2019 were considered. The enquiry covers two analyses: (i) quantitative-bibliometric
on 2267 papers; and (ii) qualitative-narrative on the 30 most significant papers. Interest about the
topic has increased in the last decade following digitalization diffusion. The most productive and
collaborative countries are those with huge dimensions and under financial restrictions. From a
sustainability-oriented standpoint, telemedicine enhances both emergency and diagnostic healthcare
in rural areas by decreasing the cost of services, expanding coverage of specialist cares, and increasing
the quality of the outcomes. For health policies, telemedicine can be considered a suitable solution for
providing cost-effective and sustainable healthcare.

Keywords: access to healthcare; telemedicine; e-health; rural areas; remote areas; UN-SDG 3; UN-SDG
10; commons; value-based healthcare; health-related performance

1. Introduction

“Inequalities (..) continue to persist across the world. (..) We cannot achieve sustainable development
and make the planet better for all if people are excluded from opportunities, services and the chance for a better
life” [1] (p. 1). The above sentence, released by the United Nation in 2015, perfectly synthetizes how
the exclusion from services and resources of groups of people could negatively impact on the effective
development of the worldwide population.

It is well known that rural women are three times more likely to die while giving birth than
women in urban areas (UN-SDG 10) [1]. Moreover, persons with disabilities are the largest minority
in the world, but 80% of them live in developing countries (UN-SDG 10) [1], far from some facilities
belonging to developed ones. Although today’s world people are all interconnected, there still exists a
lack of opportunities and rights that can jeopardize an inclusive and economic growth for all people.

As a consequence, reducing inequalities (UN-SDG 10) [1] means investing in supporting those
vulnerable communities that are cut off from access to some rights [2], such as health, education,
protection, and a decent job.
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In particular, given that the “Health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity” [3] (p. 1), and that at least half of the population worldwide
is without access to essential healthcare services (UN-SDG 3) [4], the universal health coverage
and its sustainable financing seem to be the most important preconditions for fighting inequalities
(UN-SDG 3) [4].

Nevertheless, an aging population, related increases in chronic diseases and multi-pathologies [5],
as well as new syndromes or viruses [6] are making it even harder to guarantee access to valuable
services. As a consequence, National Healthcare Systems (NHS), Public Agencies, and decision-makers
are always asked to further enhance people’s right of access to healthcare. This requests a managerial
change, based on the improvement of inter-organizational relationships and assets [7], that involves
the government of healthcare offering an answer to people’s necessities and expectations.

In the healthcare management field, the value created around a patient is usually measured for a
group of people with similar needs (medical condition, epidemiology, and comorbidity) [8]. Therefore,
it is expected that patients with the same demographic condition of “living in a rural area” tend to
develop the same needs to get access to specialist care by surpassing barriers of time and distance.

In order to deliver valuable healthcare in rural areas [9,10], a possible strategy [11–13] is the
employment of telemedicine strategies in service providing. Defined as “the use of information and
communication technology to provide health care services to individuals who are some distance from the health
care provider” [14] (p. 765), telemedicine brings biomedical data and information transmission (texts,
sounds, images, etc.) for prevention, diagnosis, treatment, and follow-up of patients. [15]. From a
managerially rational approach [16], telemedicine can be considered as a technological input able
to improve the healthcare delivery process by changing the traditional “face-to-face” relationship
between patient and physician. Surely, this impacts on healthcare organization and sustainability, both
in terms of the financial resources involved and in terms of the outcomes obtained.

Starting from these preconditions, the challenge of this paper is to understand how
telemedicine-based strategies, derived by the reality, have enhanced the sustainability of “access to
healthcare” in rural areas.

Particularly, in coherence with both the value-based healthcare principals and the United Nation’s
SDGs 3 and 10 guidelines, this study aims at analyzing the main literature concerning with worldwide
experiences of telemedicine employment in healthcare delivered to communities located far from
urban hospitals. Oriented towards a managerial standpoint, this review intends to identify and discuss
which leverages of sustainability have been achieved by telemedicine infrastructures in providing care
to underserved areas. Finally, the ultimate aim of this work is to foster health policy debates about the
employment of new digital technologies as drivers for healthcare system sustainability.

To achieve its purpose, this paper structure is based on the following outline: After this
brief introduction, the second section reports a background addressing the issues of commons
and healthcare sustainability and their relationship with telemedicine through the lens of value-based
healthcare principles; particularly, the second section includes an interpretation of the concept of
“healthcare sustainability” (as derived by SDGs 3 and 10 [1,4]) from managerial control and performance
management standpoints. The third section explains the methodology of the study, while the fourth
presents the findings of the inquiry. Section five discusses the results obtained and provides some
consideration about the employment of telemedicine as an effective strategy for enhancing access
to healthcare in remote locations. The last section summarizes the results obtained and lays the
foundation for further research.

2. Background

In the fields of economics and social sciences, the cultural and natural resources accessible to
all members of society are recognized as “Commons”. Referring to resources shared by a group of
people, these include knowledge, intellectual property, soft skills, and generally everything that can be
recognized as “rights” of inclusion to services or facilities [2].
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Held in common and not owned privately, these resources could be managed for individuals
and for the collective benefits of groups of people (communities and user groups) [17–19]. Over the
year, scholars have identified two generations of Commons: the first was about sharing of physical
things, such as natural resources (e.g., forester, fisheries, grazing pastures, etc.); and the second one
(New Commons) [2] is about an intangible pool of resources, such as science and culture, which can be
generally recognized as “rights”.

For the aim of this work, the New Commons alternative is particularly interesting, both because
of its distributional implications and because of its potential for raising the rate of innovation and
value creation.

Accordingly, Hess [2] have identified various innovated sectors, sub-sectors, and representative
collective-action communities involved in new commons. One of these sectors is medical and health.
In this field, referring to Commons (as the right to distribution) means referring to the access to
healthcare that is the right to universal access to all medical services and sanitation.

Access to healthcare should be universal, guaranteed for all on an equitable basis. Healthcare
should be affordable and comprehensive for everyone, physically accessible where and when
needed [20]. Accordingly, if New Commons are related to the right of distribution and not to
the right of exclusion, enhancing access to healthcare means improving an inclusiveness right.

Therefore, in the perspective of guaranteeing the right of health to the population by a worldwide
NHS, “access to healthcare” could be considered as completely coherent with the following goals:

• “to reduce inequalities” (UN-SDG 10) [1];
• “to ensure healthy lives and promote well-being for all at all ages” (UN-SDG 3) [4].

The healthcare sector, however, is characterized by plenty of stakeholders with countless and
often conflicting goals. Thus, in order to manage the complexity in this field and enhancing its
performance, a profound analysis of stakeholder involvement within the several processes performed
is requested. In particular, as underlined by Porter in 2010 [8], the lack of clarity about shared goals was
the main reason for slowing down the performance improvement process in healthcare; moreover, the
constant growth of the population’s health needs has requested a more “patient-oriented” healthcare
management. Hence, both for public and private healthcare providers, the traditional approach focused
on staff needs over users’ needs becomes no longer acceptable [21].

Starting from previous theories [22,23], value-based logic has involved an intellectual change:
shifting from a healthcare based on the volume and intensity of services, to a “patient-centric” healthcare
based on the value created for the consumer of the services. This logic has a twofold aim: improving
outcomes and increasing the number of treatments. However, to be practically feasible, this approach
implies a radical modification of the traditional paradigm of healthcare: moving from a vertical
“organizational-centric” approach in treating diseases, to a horizontal one designed and tailored on the
patient’s expectations and needs. This implies that management should focus their attention on the
process of caring rather than on the operational structure and procedures.

Therefore, distinguished by similar primary care needs [24], the patient population becomes the
unit of analysis of healthcare policy. For the managerial assignments, this implies the necessity to
analyse the omni-comprehensive cycle of care [8], rather than a clinical episode, individual phase,
or single technology for treating diseases.

Accordingly, through the lens to reduce inequalities among people by healthcare management
policies, the sustainability of healthcare can be translated in specific pillars that express those strategic
objectives [25,26] to which a healthcare organization should tend in order to improve its own
performance [27–29].

In particular, by reinterpreting the UN-SDGs 3 and 10 [1,4] in accordance with the evaluation
metrics of the Health Impact Assessment (HIA) [30,31] released by the World Health Organization [32],
it is possible to state that a healthcare intervention can be considered as sustainable if it respects
one or more of these conditions (which can be named for this work aims as the sustainability pillars
for healthcare):
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• Reducing healthcare cost/Increasing healthcare efficiency (C/E);
• Enhancing healthcare utilization (U);
• Improving healthcare quality (Q).

Accordingly, the “Value in Health equation” [8] (p. 2477) can be expressed as the ratio between
the outcomes and costs: Outcomes are multidimensional and related to a specific condition, whereas
cost refers to the total amount of resource employed for the full cycle of care for the patient’s medical
condition (and not for the mere individual service). Very often, however, cost reduction regardless of
the outcomes obtained is dangerous and self-defeating; it could lead to false “savings” by limiting
effective care for patients. Accordingly, to reduce cost, the best approach is often to “spend on more service
to reduce the need for others” [8] (p. 2477); it means that every health intervention has to be evaluated as
the sum of its impacts as a whole, i.e., from a clinical, organizational, and economic standpoint.

Thus, in the light of sustainability of healthcare, the concept of Value in Health [8] encompasses the
following variables (enclosed in the Table 1) that can be clustered per correlation with the sustainability
pillars for healthcare, as previously mentioned, and their connection with the WHO’s HIA metrics.

Table 1. Relationships between the value-based healthcare variables, sustainability pillars for healthcare,
and metrics for digital health intervention.

Value-Based Healthcare
Variables

(as derived by Porter, 2010 [8])

Sustainability Pillars for
Healthcare

(as derived by UN-SDGs 3 and
10, 2015 [1,4])

Metrics for Digital Health
Intervention

(as derived by WHO, 2016 [32])

Profitability Reducing Healthcare Cost
Increasing Healthcare Efficiency

Cost

Cost Efficiency

Access to Services Enhancing Healthcare Utilization; Utilization
Patient-Centeredness

Quality
Improving Healthcare Quality Quality

Safety

Patient Satisfaction

Source: Authors’ elaboration derived from Porter (2010) [8], UN-SDGs 3 and 10 (2015) [1,4] and the WHO (2016) [32].

The achievement of a high value for patients should be the purpose that drives the delivery of
healthcare services. Patients, payers, providers, and suppliers can all benefit if the value improves while
the economic sustainability of the healthcare system increases [8,24]. Consequently, the achievement of
this goal could be considered as the most effective way to gather the interests of all stakeholders involved.

In particular, high-value healthcare delivery in rural and remote areas implicates a choice among
two alternative strategies:

(1) “moving” patients to hospital;
(2) “moving” hospital to patients.

It is clear that the second choice is mostly valid only for those “soft” healthcare services
(e.g., diagnosis, monitoring, follow-up, specialized medical consultation, etc.); but, this second
strategy (patient-centric) is also the most effective, often thanks to the availability of new technologies
and processes that foster new operational approaches.

Among these innovations, in particular, telemedicine is “the delivery of health care services, where
distance is a critical factor, by all health care professionals using information and communication technologies
for the exchange of valid information for 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” [33] (p. 10). Telemedicine, moreover, can be considered as
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“a process, not a technology and shifts the paradigm of transporting the patient to the site of the expert care giver
to transporting expert knowledge to the health care provider closest to the patient (i.e. move the information not
the patient)” [34] (p. 38).

Several experiences of telemedicine employment have shown improvement of outcomes and
access for patients together with cost containment [35–37].

One of the major advantages of telemedicine over conventional care is the potential for increased
access to medical care for a population that experiences a level of isolation (e.g., prisoners or persons
working at sea or in war zones) [38]. Accordingly, many authors have demonstrated the positive
impact of telemedicine strategies in healthcare delivery in remote areas, both for early diagnosis and
follow-up. Moffat and Eley in 2010 [10] provided a literature background, with evidence, of the four
areas of benefit of a telehealth service for the Australian population who live in a remote location:
(i) patients and family, (ii) medical provider, (iii) participating hospital, and (iv) society. In particular,
this study emphasized that a telemedicine strategy could have a positive impact on two on-going
issues: the poorer health status of rural areas, and the crisis in the rural health force.

Moreover, Bradford et al.’s review [39] has examined factors influencing the sustainability of
Australian telehealth services, with the aim to identify key points that have to be considered for
evaluating the success or failure of a telemedicine strategy. The study confirmed that the assessment
factors can be surely connected to the quality, utilization, and cost-efficacy of the service provided,
as an explanation of healthcare sustainability by the above-identified pillars.

In accordance with these endpoints, Du Toit et al. [9] also showed that the “hub and spokes”
model for delivering healthcare in remote areas is cost-effective. The authors underlined that the design
of a healthcare policy based on a clear separation of tasks between a highly specialized healthcare
center (the “hub”) and rural clinics (the “spokes”), interconnected by telemedicine infrastructures,
has an excellent impact on the management of rural and remote emergency departments.

In conclusion, on the basis of these preconditions, the following section aims at exposing and
reporting how experiences of telemedicine employment can be effectively considered as a successful
strategy to improve healthcare in locations far from a specialized hospital, enhancing the right of
“access to healthcare”.

3. Materials and Methods

A systematic literature review was conducted in the fields of health and healthcare management
in order to understand how telemedicine approaches improve access to healthcare in rural areas,
contributing in creating value for the patients. Scopus was the database used for conducting the
research. The keywords used for the whole inquiry are contained in the following Table 2.

Keywords contained in the same column are an alternative within them. Papers that contain
at least one keyword belonging to each column within title and/or abstract and/or keywords were
considered relevant for this study. Other search criteria used to define the selection of papers are
the following:

• Language: only studies published in English were selected;
• Document type: only peer-reviewed articles and reviews were considered. The other categories of

study from Scopus as conference papers, editorials, book chapters, articles in press, conference
proceedings, and letters were excluded.

All articles published from 1973 to December 2019 were considered. The study has involved two
stages of enquiry.



Sustainability 2020, 12, 3318 6 of 30

Table 2. Keywords used for the enquiry.

1st Keyword

AND

2nd Keyword

“e-health”
or

“ehealth”
or

“telecare”
or

“telemedicine”
or

“telehealth”
or

“telemonitoring”
or

“telepractice”
or

“telenursing”

“rural areas”
or

“rural communities”
or

“rural population”
or

“remote areas”
or

“remote population”
or

“remote communities”
or

“province”

Source: Authors’ illustration.

3.1. Stage One

After the extraction of the final sample, quantitative-descriptive and bibliometric analyses of
the FULL dataset obtained was conducted by using a statistical-descriptive spreadsheet tool and
the VOSviewer software on the metadata downloaded from Scopus. In particular, the following
dimensions have been analyzed:

i. Papers/years;
ii. Journals;
iii. Countries;
iv. Research areas;
v. Collaboration among countries;
vi. Co-occurrence of keywords;
vii. Co-occurrence of terms within titles and abstracts.

For clearness, we specify that the bibliometric analysis of the literature is quite a new statistical
method whose goals are studying the editorial and the textual information of written documents; this
method appears to be a systematic, transparent, and replicable process for literature reviews [40,41],
allowing users to quantitatively examine the bibliographic state of the art of a topic or issue,
by statistically analysing interrelated information within a dataset (composed by a sample of paper).

According to Duriex [42] the bibliometric analysis is employed by scholars to statistically/

mathematically measure the relative importance of a particular issue within a paper (e.g., scientific
fields, keywords, authors, or country). There are three main types of bibliometric indicators: (i) Quantity
(e.g., number of publications); (ii) Performance (e.g., impact factor of journals); and (iii) Structural
(e.g., connections between publications, authors, or research fields). Unlike a meta-analysis,
a bibliometric analysis is only aimed at quantitatively describing objective variables among a group of
selected studies, without any reference to their contents or findings. The metanalysis, on the contrary,
is a systematic review that statistically combines evidences and findings from several studies in order
to obtain qualitative answers to scientific–medical queries [43].

Thus, in this study the bibliometric analysis has been conducted on the FULL dataset of
2267 selected papers with the purpose to depict the quantitative current state of research about
the specific topic of telemedicine implementation in rural areas. No reading or comprehension of
papers contents have been requested at this stage, given that a further step of enquiry has been run.
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3.2. Stage Two

In order to understand which sustainable pillars have been touched by the experiences of
telemedicine employment in rural areas arisen from the literature review, qualitative-descriptive and
conceptual analyses [44,45] were further conducted.

In particular, the goal of this second stage of analysis was to understand which managerial issues
have affected the sustainability of healthcare delivery and in which way. Accordingly, the enquiry
firstly refers to the relevant studies belonging to the business management and accounting fields (BMA
dataset), as provided by Scopus. Nevertheless, given that the BMA papers have represented only 1%
of the FULL dataset, the research has enlarged the qualitative analysis by including also those papers
belonging to the other subject areas, which represents those mostly considered as background; thus, the
relevant studies that have been quoted at least 100 times (QUOTs dataset) also have been considered.

Both stages of the enquiry were conducted by applying the PRISMA logic [46] for papers selection.
Accordingly, Figure 1 reports the exact extraction template for the FULL dataset and the BMA and
QUOTs datasets.
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Figure 1. Paper selection and extraction template. Source: Authors’ elaboration from the PRISMA
model. * quantitative-bibliometric SLR; ** qualitative-narrative SLR.

4. Results

Coherently with the extraction template (Figure 1), this section presents the results of the review
by describing samples, as extracted from the literature:

• FULL dataset;
• BMA dataset;
• QUOTs dataset.

4.1. Qantitative-Descriptive and Bibliometric Analyses of the FULL Dataset

At the beginning of the process, 3202 papers were identified; afterwards, by following the search
criteria, the final sample was composed of 2267 studies. In particular, 82% were articles and 18%
literature reviews. The following figure (Figure 2) shows the number of papers per year. The topic has
had a growing interest in the last ten years.
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from Scopus. Source: Authors’ elaboration from VOSviewerTM software.

For an appropriate understanding of the three figures, it has to be taken into consideration that
the graphic representation of the bibliometric results highlights a correlation between some variables
(keywords, terms, authors, and country). Thus, figures representing bibliometrics findings should be
read by the following general rules:

• the greater the circle representing the variable, the higher the recurrence of that variable in the
sample of papers;

• the thicker the connection line among two variables, the stronger the relationship among those
variables in the sample of papers;

• the closer the circles representing two variables, the higher the correlation among the two variables.

The Figure 6 shows the most quoted countries and the level of research collaboration among them.
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Figure 7. Keyword co-occurrence according to the FULL dataset from Scopus, with a focus on
“telemedicine” and “rural population” terms. Source: Authors’ elaboration from VOSviewerTM software.

With specific regards to the “co-occurrence” analysis (Figures 7 and 8), this shows the statistical
correlation among two terms within a dataset examined [47]: the higher the frequency with which the
two terms are simultaneously cited, the stronger their expected logical connection.

Particularly, Figure 7 highlights the analysis of keyword co-occurrence within the FULL dataset for
the specific terms “telemedicine” and “rural population”. These terms are the most quoted keywords
belonging respectively to the “1st Keyword” and “2nd Keyword” groups (as shown in the Table 2).

Figure 8, finally, highlights the co-occurrence analysis of the two most recurring terms within the
sole title and abstract of papers belonging to the FULL dataset. Excluding terms generally related to
every study in the healthcare field and not specific to the aim of this research, the figure emphasizes
the three most recurrent terms, namely “care”, “service”, and “access”.
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research enquire

Keyword Occurrences

Care 1107
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Service 1041
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Access 852

Telemedicine 828
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Use* 748

Technology 747

System 651

Data* 569

Time* 473
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Figure 8. Co-occurrence of terms among the titles and abstracts according to the FULL dataset from
Scopus. Source: Authors’ elaboration from VOSviewerTM software.

4.2. Qualitative Analysis of the BMA Dataset: Papers Belonging to Business Management and
Accounting Field

In Table 3 are all the papers belonging to the business and management accounting field.
Clustered per country, in addition to authors, aims and findings, the last column of the table shows

which sustainable variables have been debated within each paper (as deducted by the literature in the
background section). Seven papers are empirical researches (*), and three are theoretical researches (**).

4.3. Qualitative Analysis of the QUOTs Dataset: Papers Quoted at Least 100 Times

In Table 4 are reported all papers that have been quoted at least 100 times. The number of citations
is listed. Clustered per discipline, authors, country, aim, and findings, the last column of the table
shows which sustainable variables have been touched within each paper (as deducted by the literature
in the background section). Twelve papers are empirical researches (*), and eight are theoretical
researches (**).
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Table 3. Business and management accounting papers.

Country Authors Aim Findings Sust. Var.

USA

**Dhillon H.S. et al. [48]

Describing procedures used for estimating
the impacts of telemedicine-based

technological alternatives for delivering
primary care in rural areas.

The use of telemedicine:
- expands the role of physician in rural areas;

- lowers costs;
- enhances access to primary healthcare.

C/E
U

**Garshnek V. et al. [34] Discussing the new frontier of telemedicine
beyond its current and common use.

Telemedicine makes real both the vision of an
enhanced accessibility of medical expertise and a

global network of healthcare available in any situation.
U

*Whitacre B.E. [49]
Examining the benefits of telemedicine for

hospitals and their surrounding
communities.

Each community recognizes an impact of at least
$20,000/year in cost-savings or other economic
opportunities generated by the telemedicine

employment. Estimated average annual impact is
about $522,000 with a maximum over $1,300,000.

C/E

*Ishfaq R., Raja U. [50]
Planning model that incorporates different

operational and service elements of the rural
telemedicine healthcare network.

It is economical to operate more small-service area
telemedicine centers than fewer large telemedicine

healthcare centers.

C/E
U

*Venkatesh V. et al. [51]
Examining how the use of eHealth kiosks can
alleviate the problem of high infant mortality

in rural India.

Infant mortality in rural India can be effectively
combatted with an ICT intervention by disseminating

authenticated health information about infant
healthcare, positively altering infant healthcare

practices and promoting the utilization of professional
medical care.

C/E
U

INDIA

*Tiwari A. et al. [52]
Analyzing the application of telemedicine

technology towards benefiting the
rural people.

The telemedicine is the best example of the ICT
helping the poor in improving the standards of their
lives and making them live better lives, although the

critical factors of the process are making people
understand the process and the use of it.

C/E
U
Q

*Srivastava S.C.,
Shainesh G. [53]

Understanding how orchestrate an
innovative assembly of ICT and No-ICT

resources in use telemedicine.

Innovative ICT tools have the potential to be
significant service levelers and hence to contribute to

balanced growth in the developing world
U

*Anil A., Jayakumar M.S. [54]

Assessing how far the use of ICT has resulted
in strengthening rural health care services

and the key issues being faced by
its utilization.

Telemedicine is a potential tool that can give technical
support to bridge the rural–urban disparity. It allows
to saving time and cost of travelling along by bringing

high quality specialist diagnosis to the rural area.

C/E
U



Sustainability 2020, 12, 3318 14 of 30

Table 3. Cont.

Country Authors Aim Findings Sust. Var.

BANGLADESH–
MALAYSIA **Zishan M.S.R. et al. [55] Discussing the current scenario of e-Health

system in Bangladesh and Malaysia.

Telemedicine/e-health can:
- reduce the cost of treatment of the villagers; - provide
emergency medical treatment for patients that take a
lot of time to reach in the urban areas to get proper

medical treatment; - be a solution for the health care
budget of the developing countries; - virtually bring

the urban hospitals in rural areas.

C/E
U

NETHERLANDS–
SOUTH-AFRICA *Barjis J. et al. [56]

Proposing a patient monitoring system for
supporting the model using Unstructured

Supplementary Service Data
(USSD) technology.

The use of telemonitoring shows that the perceived
value was high for both patients and caregiver. This

creates a path to a more sustainable solution, as it is in
the interest of the caregivers to sustain the use of

the DSS.

U
Q

Paper type: * empirical research; ** theoretical research. Source: Authors’ illustration.
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Table 4. Most quoted papers.

Discipline No. Qs Authors Country Aim Findings Sust. Var.

Health Policy

152 **Arora S. et al. [57] USA

Assessing the impact of the Extension
for Community Healthcare Outcomes
(ECHO) model to delivering specialist

medical care in rural areas.

Thanks to the ECHO model, HCV cares
delivered in rural areas are safer and

more effective, as provided by specialists
belonging to an academic medical center.

U

142 **Wade V.A. et al. [58] Australia
The economic evaluation of

synchronous or real-time video
communication in telehealth delivery.

Video communication offers value to
healthcare. Patients’ health outcomes
were equal (and in some cases better)

than conventional care.

C/E
U

140 **Ricketts T.C. [59] USA The characteristic of rural health care
system in America.

The healthcare conditions of rural areas
are unfavorably with the rest of nation. U

120 **Moffatt J.J., Eley D.S.
[10] Australia

Identifying benefits attributable to
telehealth for both people living and

professionals working in remote
locations of Australia.

Patients living in remote locations of
Australia get benefit from telehealth by

increasing access to services and
high-skilled health professionals.

U

115 **Preston J. et al. [60] USA
The cost of telemedicine and the

improvement of health care in rural
areas using telemedicine.

Telemedicine cuts the cost of healthcare
and improve its quality.

C/E
Q

105 **Dávalos M.E. et al.
[61] USA

Tracing guidelines for conducting
cost-benefit analysis of
telemedicine programs.

Identified general outcomes of
telemedicine programs that can be

converted into dollar values.
C/E

Psychiatry

182 *Kroenke K., et al.
[62] USA

Determining whether centralized
telephone-based care management
coupled with automated symptom

monitoring could improve pain and
depression rate in rural patient

with cancer.

Telecare improves outcomes of life
quality domains (vitality, anxiety,

physical symptom). It also improves
secondary depression- outcomes of

Mental Health Inventory (depression
severity and diagnostic status).

Q

159 *Morland L.A., et al.
[63] USA

Demonstrating the non-inferiority of
telemedicine strategies compared to
traditional cares in person service for

rural combat veterans with
post-traumatic stress disorder.

Providing tele-psychotherapy is feasible
and produces outcomes as good as

in-person treatment
Q
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Table 4. Cont.

Discipline No. Qs Authors Country Aim Findings Sust. Var.

140 **Griffiths K.M.,
Christensen H. [64] Australia

Discussing the usefulness of
internet-based depression information
and AI automated therapy programs in

rural regions.

The programs are cost-effective self-help
tools as adjunct to GP treatment for rural

residents with depression.

C/E
U

105 *Mitchell J.E. et al.
[65] USA

Comparing efficacy and acceptability of
a “cognitive-behavioral” therapy
delivered in-person to a therapy

delivered via telemedicine.

Telemedicine therapy is acceptable for
participants and roughly equivalent in

outcome to in-person therapy.
U

104 *Marcin J.P. et al. [66] USA

Reporting the satisfaction of a
telemedicine program regarding a

medical need assessment of
parents/caregivers of children with

special health care needs in rural areas.

Telemedicine pediatric subspecialty
consultations to rural and underserved

community are feasible. They are
considerable as highly satisfactory by
both the parents/caregivers and rural

healthcare providers.

U
Q

Neurology

206 *Audebert H.J. et al.
[67] Germany

Estimating the effects of a rural stroke
network with telemedicine support from

Germany on the quality of cares.

Telemedicine networks, empowered by
international academic stroke centers,

offer new and innovative approaches to
improve acute stroke care for patients

living in suburban areas.

Q

144 *Wang S. et al. [68] USA

Assessing the employment of remote
evaluation of acute ischemic stroke

(REACH) and the comparison between
values of bedside and remote evaluators.

The REACH system is a suitable
tele-stroke tool to delivering

consultations to rural and “underserved”
areas. It may also provide opportunities
for rural hospitals in TPA management.

U

127 *Hess D.C. et al. [69] USA
The development of stroke network to

bringing guideline driven stroke care to
rural, unserved areas.

The REACH strategy suggests that
patients can be treated rapidly, safely,

and effectively with TPA in rural
community hospitals.

U
Q

118 *Wiborg A., Widder B.
[70] Germany

The opportunity to improve stroke care
in rural areas by using a conventional

videoconference system.

Videoconference system improves stroke
care in rural areas where management in

a stroke unit is hindered by long
transportation distances

Q
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Table 4. Cont.

Discipline No. Qs Authors Country Aim Findings Sust. Var.

Rehabilitation

190 **Burdea G.C. [71] USA

Reviewing the benefits brought by
virtual reality-enhanced and virtual

reality-based rehabilitation to groups
of patients.

Virtual Rehabilitation is:
- economy of scale;

- interactivity
and patient motivation;

- beneficial in reducing healthcare costs;
- promoter of high-quality healthcare in

rural areas.

U
Q

117 *Russell T.G. et al.
[72] Australia

Evaluating the equivalence of an
Internet-based tele-rehabilitation

program compared with conventional
outpatient physical therapy for patients
who have had a total knee arthroplasty.

Patients reported a high level of
satisfaction and the outcomes achieved

were comparable with in person
rehabilitation

Q

Cardiology

116 *Sørensen J.T. et al.
[73] Denmark

Evaluating the impact of pre-hospital
diagnosis on time from emergency

medical services in cohort of patients
with STEMI.

Pre-hospital diagnosis on time: -can be
successfully implemented; - allow to

offer the treatment for patient that live in
rural areas; -reduce long term mortality.

U
Q

105 *Sable C.A. et al. [74] USA
Evaluating the impact of telemedicine
on delivering pediatric cardiac cares in

community hospitals.

The methodology improves patient care:
it enhances echocardiogram quality, aids
sonographer education. Telemedicine
positively impacts on referral patterns,
time management without increasing

the echocardiography utilization.

Q

Dermatology 209 *Wootton R. et al. [75] United
Kingdom

Comparison real time tele-dermatology
with outpatient dermatology.

If the equipment were purchased at
current prices and the travelling

distances greater, tele-dermatology
could be considered as a cost-effective

alternative to conventional care.

C/E
U

Paper type: * empirical research; ** theoretical researches. Source: Authors’ illustration.
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5. Discussion

In order to facilitate the analysis and the discussion of findings, this section follows the results
section’s outline.

5.1. Quantitative and Bibliometric Analyses of the FULL Dataset

An analysis of the samples by publication year disclosed an even higher interest about the topic
from 2009 until now. The increasing number of studies might be caused by the scientific advancement
and the subsequent increasing of new technologies availability [76]. The number of journals in which
the papers included in the FULL dataset were published are 159; probably due to the complexity
and the extent of the topic or for the specific target of audience, the three most relevant journals
are in the field of e-health and telemedicine. Among these three, the most productive journal is
Telemedicine and E-Health (which has changed its name since 2007 from Telemedicine Journal and eHealth),
having the highest number of articles about the topic in the last decade. To be thorough, the following
Table 5 reports the number of studies belonging to the BMA and QUOTs datasets published within the
top-five journals.

Table 5. Number of papers belonging to the BMA and QUOTs datasets published within the
top-five journals.

Rank (no. Papers
Published) Journal No. Papers in

BMA Dataset
No. Papers in

QUOTs Dataset

1 (208) Telemedicine Journal and eHealth (to
2007)/Telemedicine and eHealth (from 2007) 0 1

2 (177) Journal of Telemedicine and Telecare 0 0

3 (48) Journal of Medical Internet Research 0 0

4 (39) Rural and Remote Health 0 0

5 (28) Journal of Rural Health 0 0

Source: Authors’ illustration.

As expected, Table 5 shows that no BMA papers were published in the top-five journals, while just
one paper from the QUOTs dataset was. This means that telemedicine development as a sustainability
leverage for rural healthcare is a phenomenon still understudied by scholars; according to higher-ranked
journals, the top published researches mostly address the technical, clinical, and socio-demographic
aspects concerning the theme.

The analysis of productivity per country reveals a clear division of the sample among:

• countries of huge dimension with a heterogeneous land morphology (USA [77], Australia [78],
Canada [79], India [80], and China [81]), which tend to use new approaches and technologies in
providing healthcare in areas unserved by local hospitals and far from urban centers;

• countries aimed at providing universal coverage of healthcare at the point of service [82] (United
Kingdom [83], Germany [84], Italy [85], South Africa [86], and Spain [87]), which, due to financial
restrictions and necessities, are looking for strategies and new technologies to decrease the costs
of healthcare.

The most productive country, in term of number of publications, is the USA (998), followed
by Australia (286) and Canada (250). These are highly developed countries, which, according to
MEDTEC [88], tends to develop a higher usage of new technologies infrastructures in comparison
with developing ones. The fourth most productive country is India, with 139 articles, followed by the
United Kingdom (136).

The extent of subject areas included in the FULL sample is very heterogeneous. Many different
fields of literature are embraced by the theme of telemedicine as a methodology for healthcare provided



Sustainability 2020, 12, 3318 19 of 30

in remote areas. Precisely 55% of the sample belong to pure medicine, while about 38% of the
sample regards clinical-based subjects (e.g., health professionals, nursing, social science, biomedical
engineering, etc.)

To be more accurate, the following Table 6 reports the number of studies belonging to the BMA
and QUOTs datasets published within the different disciplines.

Table 6. Number of papers belonging to the BMA and QUOTs datasets published within the
different disciplines.

Rank (% of Publishing) Discipline No. Papers in BMA
Dataset

No. Papers in QUOTs
Dataset

1 (56%) Medicine 0 20

2 (11%) Health Professionals 0 0

3 (5%) Social Sciences 0 0

4 (5%) Nursing 0 0

5 (4%) Computer Science 0 0

6 (4%) Engineering 0 0

7 (3%)
Biochemistry,
Genetics, and

Molecular Biology
0 0

8 (3%) Psychology 0 0

9 (1%) Neuroscience 0 0

10 (8%) Other 10 0

Source: Authors’ illustration.

Particularly, papers that address the theme of pure economic sustainability (a subject of business
management and accounting) are only 1% of the sample (including in the “others”); this confirms that
economic and managerial aspects of telemedicine in rural areas are still understudied [61,89].

With regard to the bibliometric enquiry, the analysis of research collaboration among countries
(Figure 6) shows a strong interconnection between the most productive countries (USA, Australia,
and Canada); due to their huge rural area extension together with high financial support possibilities,
they seem to share research interests and efforts in studying how to solve the problem of delivering
healthcare in areas located far from specialist hospitals.

With regard to the co-occurrence analysis of the most significant keywords in the FULL dataset,
Figure 7 has highlighted the following main findings:

• “Telemedicine” is a “barycentric” term within the others; it seems to be an all-embracing item
that generally connects the sphere of kind of users (e.g., terms: “female”, “adult”, “child”) with
the sphere of healthcare expected outcomes and applications (e.g., terms “health care quality”,
“health care delivery”, “heath service accessibility”) through the use of remote service delivery
tools (e.g., terms: “remote consultation”, “teleconsultation”). Accordingly, in the authors’ opinion,
the keyword “Telemedicine” is well linked with those terms that represent the demographic
features (green-labeled terms) and socio-helpful needs and expectations (red-labeled terms) of
rural habitants.

• “Rural Population” instead, is a term more connected with those words regarding the
demographic/epidemiologic features of specific clusters of people (e.g., terms “female”, “adult”,
“middle aged”), whose healthcare necessities (ref. “rural penalties” [69]) could be satisfied by
the employment of innovative strategies in health service delivery (e.g., terms: “telemedicine”,
“telehealth”, “health care delivery”). Accordingly, in the authors’ opinion, the keyword “Rural
Population” is prevalently connected to those terms that call for new technologies and applications
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(red-labeled terms) as a solution for healthcare needs, particularly common in groups of people
(green-labeled terms) in unserved areas.

As a consequence, the statistical connection among “Telemedicine” and “Rural Population” is the
strongest (closest terms) within the FULL dataset. Within the 2267 papers sampled, this shows that
telemedicine could be surely considered as an effective solution for some healthcare needs arising from
rural area habitants.

Moreover, in order to verify the coherence between findings from Figure 7 and the literature
landscape of the FULL dataset, the terms’ co-occurrence in the abstracts and titles were analyzed and
shown in Figure 8. Usually, the title and abstract of a paper tend to inform and captivate potential
readers just about the general topic of the research, without including specific and technical insights,
which would be requested for further reading. For the aim of this work, this enquiry was particularly
significant because it allowed to connect the theme of “the telemedicine employment in rural areas”
with the terms related to the reason why a potential reader would be interested therein.

Thus, excluding those terms with a low specificity for the enquire, the Figure 8 highlights that the
most recurrent terms within titles and abstracts are Care (1107 occurrences), Service (1041 occurrences),
and Access (852 occurrences). By analyzing these three terms and their correlations with the adjacent
words (within the colored circles), in the authors’ opinion it is positive that studies concerning
the telemedicine sphere are prevalently aimed at addressing the issue of enhancing the access to
high-quality care and services from underserved patients.

This analysis confirms that a possible solution to the problem of increasing accessibility to
healthcare services, which regards the health policy and management fields (e.g., terms “access”,
“service”, “care”), is represented by new health technologies (e.g., terms “technologies”, “system”,
“telemedicine”) and strategies (e.g., terms “intervention”, “treatment”, “implementation”).

5.2. Qualitative Analysis of the BMA Dataset

In the field of business, management and accounting, particular attention is paid to the sustainable
variable of cost reduction and efficiency improvement. Several authors have underlined how the
economy of a rural community could be positively affected by the use of telemedicine in providing
healthcare [48,49,51]. In particular, this has been considered an inexpensive solution that allows cost
saving for staff traveling, transportation, and working time [54].

According to Zishan [55], telemedicine is able to reduce costs of treatments, becoming a solution
for increasing the value of healthcare [8], especially in those underserved areas, where scarce resources
are not sufficient to address the needs of people. Particularly, the use of telemedicine in rural areas
is also devoted to the long-term and chronic diseases; for these heterogeneous uncommunicable
pathologies [90] (e.g., diabetes, heart failure, depression), telemedicine is considered as a “low-cost
option” for providing early diagnosis and remote support for decision-making about care [50].

Moreover, accordingly to Venkatesh [51], telemedicine could indirectly decrease healthcare costs
as a whole; it contributes in avoiding costs for potential subsequent expensive emergency care.
Reference [51], by focusing on telemedicine coaching to inexpert mothers living in provinces of
India, demonstrates how providing proper health information remotely regarding the care and the
growth of infants can drastically reduce the need of expensive healthcare caused by unexpected infant
health deterioration.

By the BMA sample, the interest related to cost reduction is matched with the possibility of
improving access to healthcare. Garshek [34] and Srivastava [53] have identified telemedicine as a
strategy for providing early diagnosis and emergency interventions in places where these healthcare
services are not otherwise available. This telecommunication-based innovation [91] brings expert
opinions, correct diagnosis, and best practices directly to the patients—no matter how distant patients
are from physicians [51,52,54,55] nor how barren the geographical area is.

From this perspective, telemedicine can be considered an “operating tool” allowing rural
population to get access to similar healthcare services accessible by urban people.
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The BMA dataset, which prevalently focuses on the economic sustainability of healthcare in rural
areas, shows that telemedicine employment can be considered a suitable strategy for improving the
cost-efficiency of healthcare (C/E) and increasing the utilization (U) of specialist services in remote areas.

Lastly, the following Table 7 summarizes how the strategic objectives (as derived as sustainability
pillars from the UN-SDGs 3 and 10, according to the WHO [32]) can be explained by the operating
objectives derived by the literature analysis on the BMA dataset.

Table 7. Strategic and operating sustainability objectives the BMA dataset.

Strategic Objectives Operating Objectives

SourceSustainability Pillars for Healthcare
(as Derived by UN-SDGs 3 and 10,

2015 and WHO, 2016)

Sustainability Variables
(as Derived by the Literature Review on

BMA Dataset)

Reducing Healthcare Cost
Improving Healthcare Efficiency

- reducing travelling expenses both for
patients and clinical staff

[49,50,52,54]

- increasing clinical staff productivity [49,54,55]

- increasing the cost-effectiveness of clinical
resources involved in healthcare [52,54]

- reducing losses for missed work for both
patients and their caregivers [49]

- reduces costs for potential subsequent
examinations or emergency cares [51]

- reducing patients’ referrals [48]

Enhancing Healthcare Utilization

- improving early interventions [34,50,55]

- fostering access to new technologies and
interventional strategies [52]

- increasing the coverage of services,
including emergency cares [50,52,53,55]

- improving information available for
patients/caregivers [51]

- enhancing better communication among
patients and clinicians [55]

- expanding roles of non-physicians [48]

Improving Healthcare Quality

- improvement of communication exchange
among patient and physician [55,56]

- enhancing the efficacy of specialist diagnosis [54]

- improving healthcare practices and the
skilling-up of local practitioners [34,51,52]

Source: Authors’ illustration.

5.3. Qualitative Analysis of the QUOTs Dataset

As mentioned in the methods section, the qualitative analysis of a further sample of papers in
addition to the BMA dataset has been necessary in order to consider findings from the most known
studies belonging to areas of interest different from the managerial ones.

From a different discipline standpoint, the reading of the most quoted papers has given us the
possibility to highlight which issues of telemedicine utilization can be considered more relevant for
healthcare sustainability in remote areas.

All articles included in this sample address clinical subjects, whose most-analyzed aspect regards
increasing the quality of care and accessibility to services through telemedicine employment.
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As expected, the majority of studies has recognized that the most significant disadvantage for
rural residences is the distance to the specialist healthcare provider. This jeopardizes their possibility
to get the care they need [92]: rural residents experience the “rural penalty” [69]. Thus, as stated by
Ricketts [59], telemedicine can be considered as a possible solution to the problem of access to specialist
healthcare for rural residents.

Accordingly, the evaluation of the impact of faster information, triggered by telemedicine
infrastructures, mainly involves those studies that address the following themes of research regarding
the healthcare sphere:

• early diagnosis and emergency cares (6 empirical studies);
• biomedical parameter monitoring and long-term cares (5 empirical studies).

In particular, telemedicine specialist consultations can be critical for stroke management in
neurology [67] and early diagnosis in cardiology [73]. As a contrast, remote monitoring of biomedical
parameters can be considered as effective for those medical disciplines who need to evaluate a patient’s
health status evolution, such as rehabilitation, psychiatry, and dermatology.

As a bridge among these two kinds of disciplines, particularly, the health policy papers (6 theoretical
researches) analyze the diffusion of investment in telemedicine infrastructure as an answer to the
healthcare accessibility crisis in remote areas [59,61].

Several authors [65,66,70,71] have recognized telemedicine strategies as a tool to facilitate the
access to high-quality healthcare. Accordingly, Griffiths [64], in the field of mental health assistance,
has observed that telehealth represents an efficient alternative both for depression management in
rural regions and for exceeding of the strong self-reliance culture belonging to rural residents.

Moreover, many studies have defended that telemedicine employment reduces both the mortality
rate [47,67] and the risk of disabilities for patients [67]. As a consequence, this innovation allows to
provide highly specialized healthcare in remote areas [60,68,71] by creating a coordination between
primary care providers and the specialist [66].

Telemedicine strategies lead to different kinds of qualitive improvements of outcomes for different
subjects living in rural locations; the main ones are listed below:

• reduction of patients’ pain and depression degree [62];
• availability of better diagnostic images for doctors [74];
• better involvement of patients’ motivation [71].

Moreover, based on the “hub and spokes” model [93], telemedicine improves patient care by
increasing the capacity of the rural clinician to manage the patient locally, minimizing time away to
support networks and reducing unnecessary retrieval [94,95].

Thanks to telemedicine infrastructures, the quality of care in rural areas could be improved also by
supplying training to local providers [10]; this allows sharing of “evidence-based” best practices [57],
developed in an urban hospital context. Accordingly, in the context of a rehabilitation program,
Burdea [71] identifies teleconsultation as a provider of expertise coming from a highly qualified center.
In this study, telemedicine allows the utilization of better care and it improves the outcome, confirming
findings from the reviews provided by Moffatt [10] and Wade [58]. In particular, these authors stated
that telemedicine is also useful to improve the timeliness of service delivery and it may contribute to
decreasing the urban–rural health disparities.

Hess [69], in particular, has stressed the condition of suburban hospitals that are lacking acute
stroke units and he identified the “tele-stroke network” as the solution to enhance specialist competences
in underserved areas. Accordingly, in the neurology and cardiology fields Wiborg [70], Wang [68],
and Kleindorfer [96] have underlined how telehealth improves stroke care in rural areas by bringing
stroke expertise to rural community hospitals.

In this sense, according to Ricketts [59], e-health solutions can be surely considerable as “the single
most important strategy” aimed at flattening the difference in available resources between rural and
urban areas.
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Everything considered, the QUOTs dataset, which mainly addresses the theme of sustainability of
a universal high-quality healthcare, shows that telemedicine employment can be considered a suitable
strategy for improving the quality of care (Q) by allowing, also, a higher coverage of services in rural
areas (U).

Table 8 summarizes how the strategic objectives (as derived as sustainability pillars from the
UN-SDGs 3 and 10, according to the WHO [32]) can be explained by the operating objectives derived
by the literature analysis of the QUOTs dataset.

Table 8. Strategic and operating sustainability objectives of the QUOTs dataset.

Strategic Objectives Operating Objectives

SourceSustainability Pillars for Healthcare
(as Derived by UN-SDGs 3 and 10,

2015 and WHO, 2016)

Sustainability Variables
(as Derived by the Literature Review on

QUOTs Dataset)

Reducing Healthcare Cost
Improving Healthcare Efficiency

- reducing visit length [75]

- reducing time for examination [71]

Enhancing Healthcare Utilization

- reducing drop-out [63]

- fostering access to specialist cares [65,71]

- providing treatments that are not
otherwise available [58]

- improving specialist second-opinion consultations [66]

- skilling-up of local practitioners [10]

- improving early clinical assessment [10,74]

- enhancing the continuity of care [10,72]

Improving Healthcare Quality

- reducing mortality rate [67,73]

- reducing severe disability rate [67]

- improving patients’ motivation to healthcare
participation [71]

- enhancing better outcomes [62]

- expanding Evidence Based best practices [57]

- enhancing high-quality healthcare [70]

- fostering delivering “right” specialist care to
“right” patient [60,69]

- enhancing better diagnosis [74]

- improving healthcare coordination [66]

- improving more immediate treatments [58,64]

Source: Authors’ illustration.

6. Conclusions

This paper addresses the theme of inequalities in healthcare. Through the lens of value-based
healthcare principles [8], the work aims at highlighting how digital technologies enhance the
sustainability of care in unserved areas. In particular, the study analyses telemedicine as a strategy to
improve the accessibility of healthcare in rural areas by increasing the coverage of specialist services.

To this end, this work, firstly, retraces the objectives provided by United Nations in SDGs 10 and
3 [1,4] (respectively, “Reducing Inequalities” and “Promoting Healthy Living”); secondly, it derives
from the UN-SDGs three sustainability pillars for healthcare, namely:

• Increasing healthcare cost/Improving healthcare efficiency (C/E);
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• Enhancing healthcare utilization (U);
• Improving healthcare quality (Q).

In the field of performance management [25,27,28,82], these pillars can be considered as strategic
objectives obtainable through the achievement of specific operating objectives.

Thus, in the perspective of the achievement of these sustainability pillars, we conducted
a PRISMA-based literature review about the effects of telemedicine strategies on healthcare delivery.
Precisely, in the context of rural areas, the aim of this review was to understand how telemedicine
employment contributes to achieving these strategic pillars, and, in turn, how they can be practically
expressed in sustainability variables, representing operating objectives.

First of all, the quantitative results of the study show that the interest about this topic has
increased in the last decade following technological and digitalization advancement. Apart from that,
countries much involved in studying this phenomenon are those particularly involved in extending
the coverage of healthcare within vast territories and under financial restrictions related with universal
healthcare coverage.

Furthermore, the qualitative analysis of both empirical (20) and theoretical (10) studies has shown
that telemedicine improves both the economic and the clinical sustainability of healthcare in rural
areas. The following Figure 9 shows which sustainability variables are enhanced by telemedicine
employment as support in delivering healthcare in rural areas.
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Particularly, Figure 9 shows relationships among findings from the literature review (light grey)
and the sustainability pillars drown by UN-SDGs (darker grey). As a whole, the figure shows that
telemedicine, by directly influencing the three leverages, has positive effects on the sustainability of
“access to healthcare” in rural and unserved areas.

This study has shown that telemedicine can significantly improve healthcare provision in remote
areas of both emergency and non-emergency care. In particular, it can be confirmed that telemedicine
allows for simplified access to specialist consultation via one port of call (or transmission) [60]:
this provides remote diagnosis and, when required, it might assist in managing patients locally, by also
reducing unnecessary transfers. In rural healthcare, telemedicine can be considered a cost-effective
strategy that increases the quality of outcomes of local services [97,98] and whose infrastructural costs
could be easily paid back [75].

Thus, answering the research question, the experiences that arose by the review of the literature
performed in this work allow to state that telemedicine strategies have enhanced the sustainability of
the right [1] “access to healthcare” in rural areas.
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In particular, telemedicine guarantees more effective, fair, and reliable levels of care; as a whole, this
contributes to creating higher value for patients in their entire process of care [8]; “telemedicine-based”
healthcare, in fact, takes into consideration all the necessities belonging to rural patients (medical,
social, and economic), and not only those strictly related to clinical conditions [16,30,31].

This study represents the first review on the specific theme of telemedicine’s role in the sustainability
of healthcare delivery in rural areas. As a consequence, the contribution fosters the debate, both for
academics and practitioners, about the role of information technologies and new organization models
for a sustainable, highly valuable healthcare system where the physical relationship between patients
and clinicians is arduous or impossible. Telemedicine employment is not an issue regarding only those
rural or remote areas far from hospital; but it could also regard, for instance, urban area lockdown due
to an epidemic (e.g., Covid-19 [6]) where common healthcare services are temporarily suspended in
order to limit the risks of infections.

Accordingly, the exploitation of telemedicine potentialities, both economic and clinical, should
be carefully evaluated by health policy makers, also according to the WHO’s assessment metrics for
digital innovation [32]. This theme surely addresses the sphere of healthcare management and the
performance governance [99,100] of healthcare organizations, as discussed in this work.

Author Contributions: Although the work is a result of a joint efforts by all authors, the paper conceptualization
is ascribable to G.P. All authors were involved in writing the original draft, and specific sections can be attributed
as follows: Section 1: G.P., I.S. and A.C.; Section 2: G.P.; Section 3: G.P., I.S. and A.C.; Section 4: G.P.; Section 5:
G.P., I.S. and A.C.; Section 6: G.P., I.S. and A.C. All authors have read and agree to the published version of
the manuscript.

Funding: This research was funded by the University of Rome Tor Vergata, Department of Management and Law,
as an institutional activity.

Acknowledgments: The authors would like to thank the University of Rome Tor Vergata, Department of
Management and Law, in the person of Professor Francesco Ranalli for his valuable suggestions and support.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Martin Health. Reduce Inequality within and among Countries. 2015. Available online: https://www.un.org/

sustainabledevelopment/inequality/ (accessed on 21 February 2020).
2. Hess, C. Mapping the New Commons. 2008. Available online: https://ssrn.com/abstract=1356835 (accessed

on 21 February 2020).
3. World Health Organization. Constitution. Available online: https://www.who.int/about/who-we-are/

constitution (accessed on 21 February 2020).
4. Martin Health. Ensure Healthy Lives and Promote Well-Being for All at All Ages. 2015. Available online:

https://www.un.org/sustainabledevelopment/health/ (accessed on 21 February 2020).
5. Demography—Elderly Population—OECD Data. Available online: http://data.oecd.org/pop/elderly-

population.htm (accessed on 21 February 2020).
6. Yang, Y.; Peng, F.; Wang, R.; Guan, K.; Jiang, T.; Xu, G.; Sun, J.; Chang, C. The deadly coronaviruses: The 2003

SARS pandemic and the 2020 novel coronavirus epidemic in China. J. Autoimmun. 2020, 109, 102434.
[CrossRef] [PubMed]

7. Osborne, S.P. The New Public Governance 1; Taylor & Francis: Abingdon, UK, 2006.
8. Porter, M.E. What is value in health care? N. Engl. J. Med. 2010, 363, 2477–2481. [CrossRef] [PubMed]
9. du Toit, M.; Malau-Aduli, B.; Vangaveti, V.; Sabesan, S.; Ray, R.A. Use of telehealth in the management of

non-critical emergencies in rural or remote emergency departments: A systematic review. J. Telemed. Telecare
2019, 25, 3–16. [CrossRef] [PubMed]

10. Moffatt, J.J.; Eley, D.S. The reported benefits of telehealth for rural Australians. Aust. Health Rev. 2010, 34, 276.
[CrossRef]

11. Fatehi, F.; Wootton, R. Telemedicine, telehealth or e-health? A bibliometric analysis of the trends in the use of
these terms. J. Telemed. Telecare 2012, 18, 460–464. [CrossRef]

https://www.un.org/sustainabledevelopment/inequality/
https://www.un.org/sustainabledevelopment/inequality/
https://ssrn.com/abstract=1356835
https://www.who.int/about/who-we-are/constitution
https://www.who.int/about/who-we-are/constitution
https://www.un.org/sustainabledevelopment/health/
http://data.oecd.org/pop/elderly-population.htm
http://data.oecd.org/pop/elderly-population.htm
http://dx.doi.org/10.1016/j.jaut.2020.102434
http://www.ncbi.nlm.nih.gov/pubmed/32143990
http://dx.doi.org/10.1056/NEJMp1011024
http://www.ncbi.nlm.nih.gov/pubmed/21142528
http://dx.doi.org/10.1177/1357633X17734239
http://www.ncbi.nlm.nih.gov/pubmed/28980853
http://dx.doi.org/10.1071/AH09794
http://dx.doi.org/10.1258/jtt.2012.gth108


Sustainability 2020, 12, 3318 26 of 30

12. Huberfeld, N. The Universality of Medicaid at Fifty. 2015. Available online: https://uknowledge.uky.edu/

cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1495&context=law_facpub
(accessed on 21 February 2020).

13. Rosenberg, C.N.; Peele, P.; Keyser, D.; McAnallen, S.; Holder, D. Results from a patient-centered medical
home pilot at UPMC Health Plan hold lessons for broader adoption of the model. Health Aff. (Millwood) 2012,
31, 2423–2431. [CrossRef]

14. Roine, R.; Ohinmaa, A.; Hailey, D. Assessing Telemedicine: A Systematic Review of the Literature. 2001.
Available online: https://www.cmaj.ca/content/165/6/765.full (accessed on 21 February 2020).

15. Italian Ministry of Health. Telemedicina. Available online: http://www.salute.gov.it/portale/temi/p2_6.jsp?
lingua=italiano&id=2515&area=eHealth&menu=vuoto (accessed on 21 February 2020).

16. Sampietro Colom, L.; Lach, K.; Haro, I.E.; Sroka, S.; Cicchetti, A.; Marchetti, M.; Iacopino, V.; Kidholm, K.;
Ølholm, A.M.; Birk Olsen, M.; et al. The AdHopHTA Handbook: A Handbook of Hospital-Based Health
Technology Assessment (HB-HTA). 2015. Available online: https://iris.luiss.it/retrieve/handle/11385/186174/

78225/adhophta_handbook%202015.pdf (accessed on 21 February 2020).
17. Hess, C.; Ostrom, E. Understanding Knowledge as A Commons; The MIT Press: Cambridge, MA, USA, 2007.
18. Ostrom, E.; Burger, J.; Field, C.B.; Norgaard, R.B.; Policansky, D. Revisiting the commons: Local lessons,

global challenges. Science 1999, 284, 278–282. [CrossRef]
19. Basu, S.; Jongerden, J.; Ruivenkamp, G. Development of the drought tolerant variety Sahbhagi Dhan:

Exploring the concepts commons and community building. Int. J. Commons 2017, 11. [CrossRef]
20. Human Rights and Health. Available online: https://www.who.int/news-room/fact-sheets/detail/human-

rights-and-health (accessed on 23 March 2020).
21. Fulop, N.; Allen, P.; Clarke, A.; Black, N. From health technology assessment to research on the Organization

and delivery of health services: Addressing the balance. Health Policy 2003, 63, 155–165. [CrossRef]
22. Porter, M.E. Towards a dynamic theory of strategy. Strateg. Manag. J. 1991, 12, 95–117. [CrossRef]
23. Porter, M.E. Competitive strategy. Meas. Bus. Excel. 1997, 1, 12–17. [CrossRef]
24. Kaplan, R.S.; Porter, M.E. How to solve the cost crisis in health care. Harv. Bus. Rev. 2011, 89, 46–52.

[PubMed]
25. Otley, D. Performance management: A framework for management control systems research.

Manag. Account. Res. 1999, 10, 363–382. [CrossRef]
26. Ferreira, A.; Otley, D. The design and use of performance management systems: An extended framework for

analysis. Manag. Account. Res. 2009, 20, 263–282. [CrossRef]
27. Aidemark, L.-G. The meaning of balanced scorecards in the health care organization. Financ. Account. Manag.

2001, 17, 23–40. [CrossRef]
28. Kaplan, R.S.; Norton, D.P. The Balanced Scorecard—Measures that Drive Performance. 1992. Available

online: https://hbr.org/1992/01/the-balanced-scorecard-measures-that-drive-performance-2 (accessed on
23 March 2020).

29. Kaplan, R.S.; Norton, D. Why Does Business Need a Balanced Scorecard? Part II. 1997. Available online:
https://www.hbs.edu/faculty/Pages/item.aspx?num=9985 (accessed on 23 March 2020).

30. Lock, K. Health impact assessment. BMJ 2000, 320, 1395–1398. [CrossRef]
31. Kemm, J.; Parry, J.; Palmer, S. (Eds.) Health Impact Assessment; Oxford University Press: Oxford, NY, USA,

2004; ISBN 978-0-19-852629-2.
32. World Health Organization. Monitoring and Evaluating Digital Health Interventions: A Practical Guide to

Conducting Research and Assessment. 2016. Available online: https://apps.who.int/iris/bitstream/handle/

10665/252183/9789241511766-eng.pdf;jsessionid=7CA23CDA61BFD376A7BC28ECAD93A555?sequence=1
(accessed on 4 April 2020).

33. World Health Organization. A Health Telematics Policy in Support of WHO’s Health-for-All Strategy for
Global Health Development. 1998. Available online: https://apps.who.int/iris/bitstream/handle/10665/63857/

WHO_DGO_98.1.pdf?sequence=1&isAllowed=y (accessed on 23 March 2020).
34. Garshnek, V.; Logan, J.S.; Hassell, L.H. The telemedicine frontier: Going the extra mile. Space Policy 1997, 13,

37–46. [CrossRef]
35. Burri, H.; Heidbüchel, H.; Jung, W.; Brugada, P. Remote monitoring: A cost or an investment? Europace 2011,

13, ii44–ii48. [CrossRef]

https://uknowledge.uky.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1495&context=law_facpub
https://uknowledge.uky.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1495&context=law_facpub
http://dx.doi.org/10.1377/hlthaff.2011.1002
https://www.cmaj.ca/content/165/6/765.full
http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=2515&area=eHealth&menu=vuoto
http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=2515&area=eHealth&menu=vuoto
https://iris.luiss.it/retrieve/handle/11385/186174/78225/adhophta_handbook%202015.pdf
https://iris.luiss.it/retrieve/handle/11385/186174/78225/adhophta_handbook%202015.pdf
http://dx.doi.org/10.1126/science.284.5412.278
http://dx.doi.org/10.18352/ijc.673
https://www.who.int/news-room/fact-sheets/detail/human-rights-and-health
https://www.who.int/news-room/fact-sheets/detail/human-rights-and-health
http://dx.doi.org/10.1016/S0168-8510(02)00062-3
http://dx.doi.org/10.1002/smj.4250121008
http://dx.doi.org/10.1108/eb025476
http://www.ncbi.nlm.nih.gov/pubmed/21939127
http://dx.doi.org/10.1006/mare.1999.0115
http://dx.doi.org/10.1016/j.mar.2009.07.003
http://dx.doi.org/10.1111/1468-0408.00119
https://hbr.org/1992/01/the-balanced-scorecard-measures-that-drive-performance-2
https://www.hbs.edu/faculty/Pages/item.aspx?num=9985
http://dx.doi.org/10.1136/bmj.320.7246.1395
https://apps.who.int/iris/bitstream/handle/10665/252183/9789241511766-eng.pdf;jsessionid=7CA23CDA61BFD376A7BC28ECAD93A555?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/252183/9789241511766-eng.pdf;jsessionid=7CA23CDA61BFD376A7BC28ECAD93A555?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/63857/WHO_DGO_98.1.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/63857/WHO_DGO_98.1.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1016/S0265-9646(96)00036-7
http://dx.doi.org/10.1093/europace/eur082


Sustainability 2020, 12, 3318 27 of 30

36. Calò, L.; Gargaro, A.; De Ruvo, E.; Palozzi, G.; Sciarra, L.; Rebecchi, M.; Guarracini, F.; Fagagnini, A.;
Piroli, E.; Lioy, E. Economic impact of remote monitoring on ordinary follow-up of implantable cardioverter
defibrillators as compared with conventional in-hospital visits. A single-center prospective and randomized
study. J. Interv. Card. Electrophysiol. 2013, 37, 69–78. [CrossRef]

37. Hasan, A.; Paul, V. Telemonitoring in chronic heart failure. Eur. Heart J. 2011, 32, 1457–1464. [CrossRef]
38. Norton, S.A.; Burdick, A.E.; Phillips, C.M.; Berman, B. Teledermatology and underserved populations.

Arch. Dermatol. 1997, 133, 197–200. [CrossRef] [PubMed]
39. Bradford, N.; Caffery, L.; Smith, A. Telehealth Services in Rural and Remote Australia: A Systematic

Review of Models of Care and Factors Influencing Success and Sustainability. 2016. Available online:
www.rrh.org.au/journal/article/3808 (accessed on 21 February 2020).

40. Diodato, V.P.; Gellatly, P. Dictionary of Bibliometrics; Routledge, Taylor & Francis Group: New York,
NY, USA, 2013.

41. Aria, M.; Cuccurullo, C. bibliometrix: An R-tool for comprehensive science mapping analysis. J. Informetr.
2017, 11, 959–975. [CrossRef]

42. Durieux, V.; Gevenois, P.A. Bibliometric indicators: Quality measurements of scientific publication. Radiology
2010, 255, 342–351. [CrossRef] [PubMed]

43. Whittemore, R.; Chao, A.; Jang, M.; Minges, K.E.; Park, C. Methods for knowledge synthesis: An overview.
Heart Lung 2014, 43, 453–461. [CrossRef] [PubMed]

44. Tranfield, D.; Denyer, D.; Smart, P. Towards a methodology for developing evidence-informed management
knowledge by means of systematic review. Br. J. Manag. 2003, 14, 207–222. [CrossRef]

45. Thorpe, R.; Holt, R.; Macpherson, A.; Pittaway, L. Using knowledge within small and medium-sized firms:
A systematic review of the evidence. Int. J. Manag. Rev. 2005, 7, 257–281. [CrossRef]

46. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. Ann. Intern. Med. 2009, 151, 264–269. [CrossRef]

47. Lawal, I.A.; Klink, M.; Ndungu, P.; Moodley, B. Brief bibliometric analysis of “ionic liquid” applications
and its review as a substitute for common adsorbent modifier for the adsorption of organic pollutants.
Environ. Res. 2019, 175, 34–51. [CrossRef]

48. Dhillon, H.S.; Doermann, A.C.; Walcoff, P. Telemedicine and rural primary health care: An analysis of the
impact of telecommunications technology. Socio Econ. Plann. Sci. 1978, 12, 37–48. [CrossRef]

49. Whitacre, B.E. Estimating the economic impact of telemedicine in a rural community. Agric. Resour. Econ. Rev.
2011, 40, 172–183. [CrossRef]

50. Ishfaq, R.; Raja, U. Bridging the healthcare access divide: A strategic planning model for rural telemedicine
network: Bridging the healthcare access divide. Decis. Sci. 2015, 46, 755–790. [CrossRef]

51. Venkatesh, V.; Rai, A.; Sykes, T.A.; Aljafari, R. Combating infant mortality in rural India: Evidence from a
field study of eHealth kiosk implementations. MIS Q 2016, 40, 353–380. [CrossRef]

52. Tiwari, A.; Bhanu, Y.; Prasad, B.R.R. The telemedicine experience of care hospitals. Int. J. Serv. Technol. Manag.
2005, 6, 467. [CrossRef]

53. Paris, H.E.C.; Srivastava, S.C.; Shainesh, G.; Indian Institute of Management Bangalore. Bridging the service
divide through digitally enabled service innovations: Evidence from Indian healthcare service providers.
MIS Q 2015, 39, 245–267.

54. Anil, A.; Jayakumar, M.S. Improving rural health care services using ICT: Telemedicine facility in Kerala.
Int. J. Sci. Technol. Res. 2019, 8, 7.

55. Zishan, S.R.; Hossain, C.A.; Mohamed, M.A.; Sharun, M. The Scenario of e-Health Systems in Developing
Countries (Bangladesh and Malaysia). 2019. Available online: https://www.ijrte.org/wp-content/uploads/
papers/v8i1C2/A12000581C219.pdf (accessed on 23 March 2020).

56. Barjis, J.; Kolfschoten, G.; Maritz, J. A sustainable and affordable support system for rural healthcare delivery.
Decis. Support Syst. 2013, 56, 223–233. [CrossRef]

57. Arora, S.; Kalishman, S.; Thornton, K.; Dion, D.; Murata, G.; Deming, P.; Parish, B.; Brown, J.; Komaromy, M.;
Colleran, K.; et al. Expanding access to hepatitis C virus treatment-Extension for Community Healthcare
Outcomes (ECHO) project: Disruptive innovation in specialty care. Hepatology 2010, 52, 1124–1133. [CrossRef]

http://dx.doi.org/10.1007/s10840-013-9783-9
http://dx.doi.org/10.1093/eurheartj/ehr005
http://dx.doi.org/10.1001/archderm.1997.03890380069010
http://www.ncbi.nlm.nih.gov/pubmed/9041833
www.rrh.org.au/journal/article/3808
http://dx.doi.org/10.1016/j.joi.2017.08.007
http://dx.doi.org/10.1148/radiol.09090626
http://www.ncbi.nlm.nih.gov/pubmed/20413749
http://dx.doi.org/10.1016/j.hrtlng.2014.05.014
http://www.ncbi.nlm.nih.gov/pubmed/25012634
http://dx.doi.org/10.1111/1467-8551.00375
http://dx.doi.org/10.1111/j.1468-2370.2005.00116.x
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.1016/j.envres.2019.05.005
http://dx.doi.org/10.1016/0038-0121(78)90020-4
http://dx.doi.org/10.1017/S1068280500007991
http://dx.doi.org/10.1111/deci.12165
http://dx.doi.org/10.25300/MISQ/2016/40.2.04
http://dx.doi.org/10.1504/IJSTM.2005.007421
https://www.ijrte.org/wp-content/uploads/papers/v8i1C2/A12000581C219.pdf
https://www.ijrte.org/wp-content/uploads/papers/v8i1C2/A12000581C219.pdf
http://dx.doi.org/10.1016/j.dss.2013.06.005
http://dx.doi.org/10.1002/hep.23802


Sustainability 2020, 12, 3318 28 of 30

58. Wade, V.A.; Karnon, J.; Elshaug, A.G.; Hiller, J.E. A systematic review of economic analyses of telehealth
services using real time video communication. BMC Health Serv. Res. 2010, 10, 233. [CrossRef]

59. Ricketts, T.C. The changing nature of rural health care. Annu. Rev. Public Health 2000, 21, 639–657. [CrossRef]
60. Preston, J.; Brown, F.W.; Hartley, B. Using telemedicine to improve health care in distant areas. Psychiatr. Serv.

1992, 43, 25–32. [CrossRef]
61. Dávalos, M.E.; French, M.T.; Burdick, A.E.; Simmons, S.C. Economic evaluation of telemedicine: Review

of the literature and research guidelines for benefit–cost analysis. Telemed. E-Health 2009, 15, 933–948.
[CrossRef] [PubMed]

62. Kroenke, K.; Theobald, D.; Wu, J.; Norton, K.; Morrison, G.; Carpenter, J.; Tu, W. Effect of telecare management
on pain and depression in patients with cancer: A randomized trial. JAMA 2010, 304, 163. [CrossRef]
[PubMed]

63. Morland, L.A.; Greene, C.J.; Rosen, C.S.; Foy, D.; Reilly, P.; Shore, J.; He, Q.; Frueh, C. Telemedicine for
anger management therapy in a rural population of combat veterans with posttraumatic stress disorder:
A randomized noninferiority trial. J. Clin. Psychiatry 2010, 71, 855–863. [CrossRef] [PubMed]

64. Griffiths, K.M.; Christensen, H. Internet-based mental health programs: A powerful tool in the rural medical
kit. Aust. J. Rural Health 2007, 15, 81–87. [CrossRef] [PubMed]

65. Mitchell, J.E.; Crosby, R.D.; Wonderlich, S.A.; Crow, S.; Lancaster, K.; Simonich, H.; Swan-Kremeier, L.;
Lysne, C.; Cook Myers, T. A randomized trial comparing the efficacy of cognitive–behavioral therapy for
bulimia nervosa delivered via telemedicine versus face-to-face. Behav. Res. Ther. 2008, 46, 581–592. [CrossRef]
[PubMed]

66. Marcin, J.P.; Ellis, J.; Mawis, R.; Nagrampa, E.; Nesbitt, T.S.; Dimand, R.J. Using telemedicine to provide
pediatric subspecialty care to children with special health care needs in an underserved rural community.
Pediatrics 2004, 113, 1–6. [CrossRef] [PubMed]

67. Audebert, H.J.; Schenkel, J.; Heuschmann, P.U.; Bogdahn, U.; Haberl, R.L. Effects of the implementation of
a telemedical stroke network: The telemedic pilot project for integrative stroke care (TEMPiS) in Bavaria,
Germany. Lancet Neurol. 2006, 5, 742–748. [CrossRef]

68. Wang, S.; Lee, S.B.; Pardue, C.; Ramsingh, D.; Waller, J.; Gross, H.; Nichols, F.T.; Hess, D.C.; Adams, R.J.
Remote evaluation of acute ischemic stroke: Reliability of national institutes of health stroke scale via
telestroke. Stroke 2003, 34. [CrossRef]

69. Hess, D.C.; Wang, S.; Hamilton, W.; Lee, S.; Pardue, C.; Waller, J.L.; Gross, H.; Nichols, F.; Hall, C.; Adams, R.J.
REACH: Clinical feasibility of a rural telestroke network. Stroke 2005, 36, 2018–2020. [CrossRef]

70. Wiborg, A.; Widder, B. Teleneurology to improve stroke care in rural areas: The telemedicine in stroke in
Swabia (TESS) project. Stroke 2003, 34, 2951–2956. [CrossRef]

71. Burdea, G.C. Virtual rehabilitation—Benefits and challenges. Methods Inf. Med. 2003, 42, 519–523. [PubMed]
72. Russell, T.G.; Buttrum, P.; Wootton, R.; Jull, G.A. Internet-based outpatient telerehabilitation for patients

following total knee arthroplasty: A randomized controlled trial. J. Bone Jt. Surg. Am. Vol. 2011, 93, 113–120.
[CrossRef] [PubMed]

73. Sorensen, J.T.; Terkelsen, C.J.; Norgaard, B.L.; Trautner, S.; Hansen, T.M.; Botker, H.E.; Lassen, J.F.;
Andersen, H.R. Urban and rural implementation of pre-hospital diagnosis and direct referral for primary
percutaneous coronary intervention in patients with acute ST-elevation myocardial infarction. Eur. Heart J.
2011, 32, 430–436. [CrossRef] [PubMed]

74. Sable, C.A.; Cummings, S.D.; Pearson, G.D.; Schratz, L.M.; Cross, R.C.; Quivers, E.S.; Rudra, H.; Martin, G.R.
Impact of telemedicine on the practice of pediatric cardiology in community hospitals. Pediatrics 2002, 109, e3.
[CrossRef] [PubMed]

75. Wootton, R. Multicentre randomised control trial comparing real time teledermatology with conventional
outpatient dermatological care: Societal cost-benefit analysis. BMJ 2000, 320, 1252–1256. [CrossRef]

76. Pramanik, M.I.; Lau, R.Y.K.; Demirkan, H.; Azad, M.D.A.K. Smart health: Big data enabled health paradigm
within smart cities. Expert Syst. Appl. 2017, 87, 370–383. [CrossRef]

77. Social Security Programs throughout the World: The Americas, 2019—United States of America. Available
online: https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/americas/united-states.html (accessed
on 23 March 2020).

http://dx.doi.org/10.1186/1472-6963-10-233
http://dx.doi.org/10.1146/annurev.publhealth.21.1.639
http://dx.doi.org/10.1176/ps.43.1.25
http://dx.doi.org/10.1089/tmj.2009.0067
http://www.ncbi.nlm.nih.gov/pubmed/19954346
http://dx.doi.org/10.1001/jama.2010.944
http://www.ncbi.nlm.nih.gov/pubmed/20628129
http://dx.doi.org/10.4088/JCP.09m05604blu
http://www.ncbi.nlm.nih.gov/pubmed/20122374
http://dx.doi.org/10.1111/j.1440-1584.2007.00859.x
http://www.ncbi.nlm.nih.gov/pubmed/17441815
http://dx.doi.org/10.1016/j.brat.2008.02.004
http://www.ncbi.nlm.nih.gov/pubmed/18374304
http://dx.doi.org/10.1542/peds.113.1.1
http://www.ncbi.nlm.nih.gov/pubmed/14702439
http://dx.doi.org/10.1016/S1474-4422(06)70527-0
http://dx.doi.org/10.1161/01.STR.0000091847.82140.9D
http://dx.doi.org/10.1161/01.STR.0000177534.02969.e4
http://dx.doi.org/10.1161/01.STR.0000099125.30731.97
http://www.ncbi.nlm.nih.gov/pubmed/14654886
http://dx.doi.org/10.2106/JBJS.I.01375
http://www.ncbi.nlm.nih.gov/pubmed/21248209
http://dx.doi.org/10.1093/eurheartj/ehq437
http://www.ncbi.nlm.nih.gov/pubmed/21138933
http://dx.doi.org/10.1542/peds.109.1.e3
http://www.ncbi.nlm.nih.gov/pubmed/11773571
http://dx.doi.org/10.1136/bmj.320.7244.1252
http://dx.doi.org/10.1016/j.eswa.2017.06.027
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/americas/united-states.html


Sustainability 2020, 12, 3318 29 of 30

78. Social Security Programs throughout the World: Asia and the Pacific, 2018—Australia. Available online:
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/asia/australia.html (accessed on 23 March 2020).

79. Social Security Programs throughout the World: The Americas, 2019—Canada. Available online: https:
//www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/americas/canada.html (accessed on 23 March 2020).

80. Social Security Programs throughout the World: Asia and the Pacific, 2018—India. Available online:
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/asia/india.html (accessed on 23 March 2020).

81. Social Security Programs throughout the World: Asia and the Pacific, 2018—China. Available online:
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/asia/china.html (accessed on 23 March 2020).

82. Spano, A.; Aroni, A. Organizational Performance in the Italian Health Care Sector. In Outcome-Based
Performance Management in the Public Sector; Borgonovi, E., Anessi-Pessina, E., Bianchi, C., Eds.; Springer
International Publishing: Cham, Switzerland, 2018; pp. 25–43. ISBN 978-3-319-57018-1.

83. Social Security Programs throughout the World: Europe, 2018—United Kingdom. Available online:
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/united-kingdom.html (accessed on
23 March 2020).

84. Social Security Programs throughout the World: Europe, 2018—Germany. Available online: https://www.ssa.
gov/policy/docs/progdesc/ssptw/2018-2019/europe/germany.html (accessed on 23 March 2020).

85. Social Security Programs throughout the World: Europe, 2018—Italy. Available online: https://www.ssa.gov/

policy/docs/progdesc/ssptw/2018-2019/europe/italy.html (accessed on 23 March 2020).
86. Social Security Programs throughout the World: Africa, 2019—South Africa. Available online: https:

//www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/africa/south-africa.html (accessed on 23 March 2020).
87. Social Security Programs throughout the World: Europe, 2018—Spain. Available online: https://www.ssa.

gov/policy/docs/progdesc/ssptw/2018-2019/europe/spain.html (accessed on 23 March 2020).
88. EvaluateMedTech World Preview 2018, Outlook to 2024. Available online: https://www.

evaluate.com/thought-leadership/medtech/evaluatemedtech-world-preview-2018-outlook-2024 (accessed
on 21 February 2020).

89. Palozzi, G.; Chirico, A.; Gabbrielli, F. Cost Analysis of Telemedicine Implementation in the Lens of Healthcare
Sustainability: A Review of the Literature. 2018. Available online: https://link.springer.com/chapter/10.1007/

978-3-030-30911-4_32 (accessed on 4 April 2020).
90. WHO. Global Action Plan for the Prevention and Control of NCDs 2013–2020. Available online: https:

//www.who.int/nmh/publications/ncd-action-plan/en/ (accessed on 21 February 2020).
91. Terry, N.P. Will the internet of things transform healthcare. Vanderbilt J. Entertain. Technol. Law 2016, 19, 327.
92. Guagliardo, M.F. Spatial accessibility of primary care: Concepts, methods and challenges. Int. J. Health Geogr.

2004, 3, 3. [CrossRef]
93. Mueller, K.J.; Potter, A.J.; MacKinney, A.C.; Ward, M.M. Lessons from tele-emergency: Improving care

quality and health outcomes by expanding support for rural care systems. Health Aff. (Millwood) 2014, 33,
228–234. [CrossRef]

94. Mathews, K.A.; Elcock, M.S.; Furyk, J.S. The use of telemedicine to aid in assessing patients prior to
aeromedical retrieval to a tertiary referral centre. J. Telemed. Telecare 2008, 14, 309–314. [CrossRef]

95. Kyle, E.; Aitken, P.; Elcock, M.; Barneveld, M. Use of telehealth for patients referred to a retrieval service:
Timing, destination, mode of transport, escort level and patient care. J. Telemed. Telecare 2012, 18, 147–150.
[CrossRef] [PubMed]

96. Kleindorfer, D.; Xu, Y.; Moomaw, C.J.; Khatri, P.; Adeoye, O.; Hornung, R. US geographic distribution of
rt-PA utilization by hospital for acute ischemic stroke. Stroke 2009, 40, 3580–3584. [CrossRef] [PubMed]

97. Garlatti, A.; Fedele, P.; Ianniello, M. The iron law of unintended effects, again? Outcome measures
and blame-avoidance. In Outcome-Based Performance Management in the Public Sector; Borgonovi, E.,
Anessi-Pessina, E., Bianchi, C., Eds.; Springer International Publishing: Cham, Switzerland, 2018; pp. 45–62,
ISBN 978-3-319-57018-1.

98. Bivona, E.; Cosenz, F. Designing outcome-based performance management systems to assess policies
impacting on caesarean section rate: An analysis of the sicilian maternity pathway. In Outcome-Based
Performance Management in the Public Sector; Borgonovi, E., Anessi-Pessina, E., Bianchi, C., Eds.; Springer
International Publishing: Cham, Switzerland, 2018; pp. 63–77, ISBN 978-3-319-57018-1.

https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/asia/australia.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/americas/canada.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/americas/canada.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/asia/india.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/asia/china.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/united-kingdom.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/germany.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/germany.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/italy.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/italy.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/africa/south-africa.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/africa/south-africa.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/spain.html
https://www.ssa.gov/policy/docs/progdesc/ssptw/2018-2019/europe/spain.html
https://www.evaluate.com/thought-leadership/medtech/evaluatemedtech-world-preview-2018-outlook-2024
https://www.evaluate.com/thought-leadership/medtech/evaluatemedtech-world-preview-2018-outlook-2024
https://link.springer.com/chapter/10.1007/978-3-030-30911-4_32
https://link.springer.com/chapter/10.1007/978-3-030-30911-4_32
https://www.who.int/nmh/publications/ncd-action-plan/en/
https://www.who.int/nmh/publications/ncd-action-plan/en/
http://dx.doi.org/10.1186/1476-072X-3-3
http://dx.doi.org/10.1377/hlthaff.2013.1016
http://dx.doi.org/10.1258/jtt.2008.080417
http://dx.doi.org/10.1258/jtt.2012.SFT106
http://www.ncbi.nlm.nih.gov/pubmed/22362826
http://dx.doi.org/10.1161/STROKEAHA.109.554626
http://www.ncbi.nlm.nih.gov/pubmed/19797701


Sustainability 2020, 12, 3318 30 of 30

99. Bouckaert, G.; Halligan, J. Managing Performance: International Comparisons; Routledge, Taylor & Francis
Group: New York, NY, USA, 2007.

100. Mackie, B. The Scottish Government’s System of Outcome-Based Performance Management: A Case Study
of the National Performance Framework and Scotland Performs. In Outcome-Based Performance Management
in the Public Sector; Borgonovi, E., Anessi-Pessina, E., Bianchi, C., Eds.; Springer International Publishing:
Cham, Switzerland, 2018; pp. 81–105, ISBN 978-3-319-57018-1.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background 
	Materials and Methods 
	Stage One 
	Stage Two 

	Results 
	Qantitative-Descriptive and Bibliometric Analyses of the FULL Dataset 
	Qualitative Analysis of the BMA Dataset: Papers Belonging to Business Management and Accounting Field 
	Qualitative Analysis of the QUOTs Dataset: Papers Quoted at Least 100 Times 

	Discussion 
	Quantitative and Bibliometric Analyses of the FULL Dataset 
	Qualitative Analysis of the BMA Dataset 
	Qualitative Analysis of the QUOTs Dataset 

	Conclusions 
	References

