
healthcare

Review

E-Health Practices and Technologies: A Systematic Review
from 2014 to 2019

Maria Helena da Fonseca 1,* , Fanny Kovaleski 1, Claudia Tania Picinin 1 , Bruno Pedroso 2

and Priscila Rubbo 3

����������
�������

Citation: da Fonseca, M.H.;

Kovaleski, F.; Picinin, C.T.; Pedroso,

B.; Rubbo, P. E-Health Practices and

Technologies: A Systematic Review

from 2014 to 2019. Healthcare 2021, 9,

1192. https://doi.org/10.3390/

healthcare9091192

Academic Editor: Justin W. Collins

Received: 16 July 2021

Accepted: 26 August 2021

Published: 10 September 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 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 (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Production Engineering, Federal University of Technology—Paraná (UTFPR),
Ponta Grossa 84017-220, Brazil; fannyk92@hotmail.com (F.K.); claudiapicinin@utfpr.edu.br (C.T.P.)

2 Division of Physical Education, State University of Ponta Grossa—Paraná (UEPG),
Ponta Grossa 84030-900, Brazil; prof.brunopedroso@gmail.com

3 Department of Accounting Sciences, Federal University of Technology—Paraná (UTFPR),
Pato Branco 85503-390, Brazil; priscilarubbo@utfpr.edu.br

* Correspondence: mhelfonseca13@gmail.com; Tel.: +55-42-999388129

Abstract: E-health can be defined as a set of technologies applied with the help of the internet, in
which healthcare services are provided to improve quality of life and facilitate healthcare delivery. As
there is a lack of similar studies on the topic, this analysis uses a systematic literature review of articles
published from 2014 to 2019 to identify the most common e-health practices used worldwide, as well
as the main services provided, diseases treated, and the associated technologies that assist in e-health
practices. Some of the key results were the identification of the four most common practices used
(mhealth or mobile health; telehealth or telemedicine; technology; and others) and the most widely
used technologies associated with e-health (IoT, cloud computing, Big Data, security, and systems).

Keywords: e-health; ehealth; practices; technologies

1. Introduction

Digital change has been particularly challenging in healthcare, as there is growing
demand for services due to the aging population and the emergence of new diseases. Thus,
investment in new treatments is necessary so that everyone has equal access to the health-
care system [1–3]. E-health involves practices such as mhealth and telehealth that employ
electronic technologies to provide healthcare resources, services, and information [4].

Mobile health or mhealth consists of the use of mobile devices so that patients can
solicit services electronically, use apps to verify information, and manage or monitor
treatment or problems or other health-related issues [5]. Telehealth can be defined as the
use of telecommunication technologies to promote the care and education of patients and
professionals working in the area [6].

E-health has become an integral part of the healthcare system as it addresses a range
of difficulties in medicine, including reducing errors and providing more efficient services
with more accurate results [7]. Such is the case with the use of electronic medical records,
in which all information about a patient is stored, thus preventing inappropriate adminis-
tration of medication during medical care and ensuring that the patient is treated quickly
and comfortably [8]. However, its implementation depends on adequate planning and
strategies so that virtual medical care can be performed [3].

The success of e-health in a country is related to several factors, including user accep-
tance and the types of infrastructure, systems, and management used [6,9]. Meanwhile,
there are four stakeholders involved in the outcomes: entrepreneurs, healthcare profession-
als, patients, and those responsible for health insurance and assistance policies [10]. To
effectively implement the use of information technologies in healthcare, e-health strategies
must occur in an integrated manner, including the development of norms, laws, or regu-
lations. This situation is valid whether in the fields of telehealth and mhealth, or specific
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categories such as electronic medical records or health literacy—eLearning (learning in
health) [5,11,12].

The e-health strategy has three main components: (i) knowledge management;
(ii) tools and methods; and (iii) policies. These components work to consolidate healthcare
systems with support networks and scientific and technological production, manage infras-
tructure and human resources, reduce barriers to accessing health services, and promote
community inclusion [13]. Some barriers to e-health include the difficulties faced when
using systems and applications, both by healthcare professionals and patients, as well as
ensuring the security and privacy of user data transmitted throughout these systems [12].

Another challenge in e-health is interoperability across systems. That is, new
e-health systems must interact with existing ones, and there should be a standard electronic
language between hospitals (or clinics) to facilitate communication and data exchange, as
well as formal agreements on how the system should work in a standardized way [14,15].
Further, the cost of implementing e-health also presents challenges, which may make
the implementation of such systems unfeasible. This is related to the high levels of in-
vestment required to purchase equipment to implement more sustainable practices [3,16]
than traditional systems that store paper records, alongside the costs of hiring special-
ized support personnel in information technology (IT) to keep the systems running and
software acquisition [8,17].

There are several studies on the topic of e-health, but they generally address a specific
practice. One example is [18], in which the authors analyze studies of interventions via
e-health using websites and social media in the treatment of patients with mood disorders.
Two e-health-related studies with a general approach were found [19,20]. However, such
studies do not fully address all e-health practices, which differentiates the present study
from previous work on the topic. Although scientific publication databases have a vast
range of studies on e-health [21], there are gaps in knowledge related to this topic, which
justifies the need for the present review. Herein, we update data related to practices in the
field of e-health and provide an overview of the information present in selected articles
within a five-year time frame (2014 to 2019), demonstrating what has been published on
the topic both in practical studies and literature reviews.

Therefore, the objective of this analysis is to identify, through a systematic literature
review, the most commonly used e-health practices worldwide, as well as the key services
provided, diseases treated, and the associated technologies that assist in providing e-health
practices. This study aims to answer the following questions:

• In which countries and journals are studies published on e-health practices?
• What are the main e-health practices used worldwide?
• What are the main service delivery types and medical fields addressed using e-health?
• What are the main barriers to e-health service delivery?
• What are the most common diseases treated, and in which countries have e-health

practices been applied?
• What are the most common technologies used in e-health?

2. Materials and Methods

The identification of the study portfolio was carried out using the Methodi Ordinatio
process developed [22] and based on the Cochrane model and ProKnow-C for research
studies that use Information and Communication Technologies—ICTs, such as spread-
sheets, word processors, and reference managers. The following software programs were
employed to conduct the analyses: Mendeley version 1.19.3; JabRef version 3.3; Microsoft
Office 365 (Excel and Word); and NVivo trial version 11 for initial article analysis. The
Methodi Ordinatio includes nine steps and is used to conduct systematic literature reviews,
build bibliographic portfolios, and map the literature on a specific topic. One advantage
of the methodology is its multi-criteria decision-making model that considers the impact
factor of the journal, the number of citations, and the year of publication. From this, the
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InOrdinatio index is calculated, and the researcher obtains a bibliographic portfolio [23].
This methodology has been used by authors such as [24–26].

The Methodi Ordinatio is shown in Figure 1 and is composed of the following steps:

1. Step 1—Establish the research objective;
2. Step 2—Define the keywords;
3. Step 3—Select the databases to be searched;
4. Step 4—Search for and register the results obtained;
5. Step 5—Define search filters such as publication period and type of study (arti-

cles, books, etc.), excluding duplicate articles and those unrelated to the selected
research topic;

6. Step 6—Identify the impact factor, year of publication, and number of citations of the
articles from Google Scholar for the selected portfolio;

7. Step 7—Apply the InOrdinatio equation [22] in a spreadsheet to classify the
identified articles;

InOrdinatio = (IF ÷ 1000) + α × [10 − (ResearchYear − PublishYear)] + (∑ Ci
)

(1)

The equation is composed of the following variables: IF is the impact factor; α is the
value defined by the researchers considering the current relevance of the articles, which
may vary from 1 to 10 (for this study, we defined α as 10); ResearchYear is the year the
research was conducted; PublishYear is the year the article was published; and ∑Ci is the
number of citations of the article according to data from Google Scholar.

8. Step 8—Select the articles for the final portfolio considering the highest InOrdinatio
classification; and

9. Step 9—Read and analyze the final portfolio articles.

Figure 1. Research method.
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First, the search objective was defined, and the keywords were searched using Boolean
operators (“E-Health” OR “EHealth” AND “Practice *”). The keyword “Technology” was
not used to search the databases so as not to excessively limit the search. The analysis of
e-health-related technologies took place after the portfolio was defined.

The search was carried out using seven electronic databases: Lilacs, MedLine, PubMed,
SciELO, Scopus, Science Direct, and Web of Science. These databases were chosen due to
the multidisciplinary character of this study and the fact that the information concerning
medicine and health is vast. Thus, to conduct a careful analysis, well-known and key
sources in the field should be used, such as MedLine, PubMed, Lilacs, SciELO, the Cochrane
Library, and the Virtual Health Library (VHL).

MedLine is a database containing supplementary materials and offers a good basis
for research as it indexes other databases and aggregates complementary materials. It has
been employed in research on e-health, health, and medical technology [6].

Scopus is the largest research database for the fields of technology, medicine, science,
social sciences, and the arts and humanities, while Science Direct contains technical publi-
cations in the fields of science and health [27]. The Web of Science is an independent global
citation database that offers reliable multidisciplinary data for academic research [28].

The time frame for the published research was five years, from 2014 to 2019. According
to [29], a five-year period is the half-life for article citations. In addition, the following
filtering procedures were applied to the databases to obtain the results: selection of types
of articles published (review, research, and journal-published), exclusion of duplicate
articles. Thus, 3136 articles were obtained, whose titles, abstracts and keywords were read
to exclude studies that dealt with areas unrelated to e-health practices and are beyond the
scope of this analysis.

Finally, the Methodi Ordinatio equation was applied to obtain the most currently
relevant articles. Articles with an index greater than 100 were considered, and one study
was excluded as it was not found, resulting in a final portfolio of 446 articles, as listed in
Appendix A—Table A1. Final portfolio.

The database search did not exclude any publication language, aiming to obtain a
broad range of results and not limit the present analyses. Table 1 shows how the studies
were analyzed to answer the research questions.

Table 1. Type of analysis used to address the research questions.

Type of Analysis Research Question

Bibliometric analysis In which countries and journals are studies on e-health practices published?

Content analysis

What are the main e-health practices used worldwide?
What are the main service delivery types and medical fields served with e-health?

What are the main barriers to e-health service delivery?
What are the most commonly treated diseases, and in which countries has e-health

been applied?
What are the most common technologies in e-health?

The questions referring to countries that are publishing studies on e-health and
countries that use these practices were answered, respectively, by identifying the country
of the first author and where the studies took place. Thus, the results and discussions
of the research were organized in a bibliometric and content analysis carried out on the
446 articles from the final portfolio. For the content analysis of the technologies associated
with e-health, 57 articles from the final portfolio (446 articles) were analyzed as they
specifically address this topic.

3. Results and Discussion
3.1. Bibliometric Analysis

Figure 2 shows the number of publications per year from 2014 to 2019.
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Figure 2. Number of publications per year.

We can see that 2014 had the lowest number of publications on the topic and 2019
the highest. There was fluctuation in the number of publications, particularly between
2018 and 2019, when a marked increase in the number of studies related to the theme of
e-health occurred. This increase is related to several factors. The area of mhealth has
been growing, as has the number of chronic diseases and other health problems, while
the advance of mobile technology has enabled greater access to e-health through devices,
enabling an increase in research [30]. An increase in publication on the topic is also due to
researcher interest, as it is current and still novel, allowing for greater numbers of studies on
topics within the field, as is the case with reports published about e-health indicators, such
as those from the Global Health Observatory of the World Health Organization (WHO)
and the Nordic e-Health Research Network [31].

Although authors from 58 countries contributed to studies, the geographical distribu-
tion was uneven, as shown in Figure 3.

Figure 3. Distribution of articles by country and number of articles published by journal.
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The leading countries in developing research related to e-health are United States
(109), Australia (41), United Kingdom (32), China (23), Italy (19), Germany (18), Norway
(14), and France (10). The countries with the fewest publication include Egypt (1), Mexico
(2), and Brazil (3). In the study by [32] on e-health and health informatics skills, the authors
found that the countries with the most authors who published on the topic were United
States, Canada, United Kingdom, and Australia, and those with the least were Denmark
and Norway.

Norway, Australia, Germany, the United Kingdom, United States, France, and Italy
are countries with a remarkably high Human Development Index—HDI (which is based
on the health, life expectancy, education, and income of a country’s population), while
Egypt, Brazil, Mexico, and China are countries with high HDI. The wealthier a country is,
the better its economic, political, and healthcare infrastructure, enabling more initiatives
for e-health development, as has occurred in many European countries [33,34]. Each
country has a different level of e-health development, and consequently, countries with
more advanced e-health systems have a higher incidence of scientific production on the
topic, such as European countries and the United States, as verified by [35]. Moreover, [36]
state that although countries on the African continent and Latin America are publishing on
the topic, the number of studies is still low as the countries have less developed e-health
systems. Such is the case with Brazil and Mexico, which are still at the stage of telehealth
improvement and consolidation.

The 446 articles in the portfolio were published across 253 academic journals. How-
ever, some journals among those identified stand out for having very few publications on
the topic but a high impact factor, such as The Lancet (1 publication—60.392 JCR); British
Medical Journal—BMJ (1 publication—30.223 JCR); IEEE Communications Surveys & Tutorials
(1 publication—23.700 JCR); IEEE Internet of Things Journal (2 publications—9.936 JCR);
Schizophrenia Bulletin (2 publications—7.958 JCR); Information Sciences (2 publications—
5.910 JCR); AIDS and Behavior (3 publications—3.147 JCR); Social Science & Medicine
(3 publications—3.616 JCR); International Journal of Environmental Research and Public Health
(3 publications—2.849 JCR); Journal of the American Medical Informatics Association—JAMIA
(4 publications—4.112 JCR); Frontiers in Psychiatry (4 publications—2.849 JCR); PLoS One
(4 publications—2.740 JCR).

In the analysis by [19], who conducted a literature review on e-health, and [32], who
did a bibliometric study, the journals that had the most publications were Journal of Medical
Internet Research and Telemedicine and e-Health.

Therefore, for the research question “In which country and journals are studies on
e-health practices published worldwide?” we can see that the United States stands out
as it has the greatest number of authors who published on this topic, with 109 studies.
Moreover, the Journal of Medical Internet Research is the most prominent scientific outlet for
research on e-health, with 47 publications.

3.2. Content Analysis
3.2.1. Main E-Health Service Delivery Types and Fields

Based on the survey of studies from the final portfolio, Table 2 presents the categories
of practices and services provided in e-health as described in the analyzed studies.

Table 2. E-health practices and fields.

E-Health Practices
Specification of Service Delivery Types

and Other E-Health-Related Topics
Found in the Articles

Medical Fields Identified in the Articles Authors

Mhealth or Mobile Health
Mhealth; assessment; systems assessment;
information; telehealth; monitoring; health

literacy.

General medicine; emergency; pediatrics; cardiology;
oncology; psychiatry; neurology; dermatology; gynecology;

hematology; infectiology/infectious diseases;
radiotherapy/radiology; diagnostic imaging;

gastroenterology; anesthesiology; nutrition; orthopedics;
respiratory system/otorhinolaryngology; general surgery;

urology; geriatrics; endocrinology; nephrology;
ophthalmology.

[37–42]
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Table 2. Cont.

E-Health Practices
Specification of Service Delivery Types

and Other E-Health-Related Topics
Found in the Articles

Medical Fields Identified in the Articles Authors

Telehealth or Telemedicine Telehealth; intervention; interaction;
mhealth; systems; technology.

Telepsychiatry; teledermatology; teledentistry;
telerehabilitation; teleophthalmology; telecardiology. [43–48]

Technology

Technology; others; mhealth; patient
monitoring; support; systems; telehealth;
knowledge level; health literacy; systems

assessment; program.

[49–54]

Others

Others; diagnosis; telehealth; mhealth;
costs; programs; problems; project; quality
of services; general e-health; care; project

assessment; benefits; development;
diagnosis; evaluation system; impact x

cost-benefit; use and acceptance/barriers;
knowledge level; mhealth; treatments;

professionals’ views; study groups;
intervention assessment; health literacy;

technology; telehealth; randomized
controlled trial—RCT;
standardized service.

Nursing; oncology; gynecology; psychology; neurology;
cardiology; psychiatry. [55–66]

When answering the research question “What are the most common e-health practices
used around the world?” four categories of e-health practices became evident: (i) mhealth
or mobile health; (ii) telehealth or telemedicine; (iii) technology; and (iv) others, which
include combinations of different practices.

E-health can be defined as healthcare services and health information provided and/or
obtained using the internet, mobile devices, computers, and information technology [64].
It involves the application of digital solutions for healthcare, thus facilitating patient care
in a more comfortable way [62]. The practice areas are described below.

Mhealth or mobile health enables persons who use mobile devices, such as smart-
phones, to access systems, data, and apps to monitor and manage their health status [38].
Telehealth or telemedicine includes remote consultations via videoconference/call using
desktop computers, smartphones, or tablets with internet access [44,67,68].

The technology applied in e-health helps healthcare professionals, patients, and the
lay population to obtain information or access learning, treatment, and resources that are
available online [69].

Through e-health, digital health interventions (DHIs), such as assisted therapy, have
been shown as effective among children and young people undergoing mental health
treatment, as discussed in the systematic review by [64] on randomized clinical trials of
DHIs performed with children and young people up to 25 years of age. However, further
data are required to offer satisfactory conclusions about the benefits; despite the potential
that the intervention can offer, few studies have been carried out on the subject and with
small sample sizes, making this assessment difficult.

In an analysis by [62], the authors evaluated the effectiveness of an electronic health
project model for people with severe mental illness (SMI), called the Flat Explicit Design
Model (FEDM). The study was carried out via a website with 38 people aged 31 to 59 years
who have some degree of severe mental illness and involved online tests.

We also identified a study that sought to conduct a theoretical review on the services
and applications offered in the practice of mhealth and their use for therapy in the areas of
mental health and behavioral disorders, musculoskeletal and connective tissue systems,
oncology, and the nervous system [38]. Another study assessed the skills of medical
residents, doctors, and clinics working with telepsychiatry, with a focus on e-mental health
(e-MH) care [44].

In the “other” category, articles describing a combination of past practices and other
areas, such as costs, were included. The study by [56] assessed the current literature to
verify whether specialization in telehealth offset the effective cost. The authors found
specializations such as teledermatology, teleophthalmology, and telecardiology offset the
amount invested in that healthcare service.
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Some of the service delivery types and other themes combined with the most repre-
sentative e-health practices in the literature are discussed below.

Health literacy is knowledge and skills related to health, and it can be obtained
through in-person and/or online environments [70]. The latter includes websites, social
media, and the use of health data systems [71]. An aspect related to this area in the analyzed
studies is low health literacy, as seen in the studies by [72,73]; when searching for health
information, internet users must use a critical approach to determine if the information
obtained is correct. Often, the information posted online is presented erroneously, which
may misguide or misinform the user about the content.

Mhealth or mobile health and monitoring consists of using smartphone applications
to help in disease treatment, identification, and support [74]. It also encompasses health
exam scheduling and patient monitoring performed via devices with wireless sensors that
check essential vital signs, such as blood glucose level and blood pressure [38]. The results
of these exams are stored on the device, thus allowing for the transmission of data from
exams done at home [75].

In telehealth, when an intervention is combined with interaction with a healthcare
professional, it can be defined as telemonitoring of patients with diseases that need follow-
up [43]. This enables doctors to see patients without having to go to the hospital or doctor’s
office [45]. Such a service delivery can be employed with mental health patients who
require therapy [44], enabling them to participate in sessions at home at more flexible
times [76]. It can also be used to monitor the symptoms of cancer patients undergoing
treatment [77].

The systems related to the category “technology” entail the creation of encryptions
to protect the data of patients who access their medical records online, as well as data
protection in the systems of hospitals, pharmacies, and clinics [52,53] so that data remain
confidential and secure [54]. Technology also involves creating support for the systems [78]
and developing mobile devices that can be used in the healthcare sector, such as wearable
sensors [79]. Further, it includes the use of Internet of Things (IoT) [80], cloud storage [81],
and Big Data [82] in the areas of e-health.

Regarding the research question “What are the main service delivery types and medi-
cal fields served in e-health?” we found that the main areas of service provision are health
literacy, mhealth and monitoring, telehealth, and systems combined with technology. In
turn, the main medical fields served that are highlighted in the literature are telepsychiatry,
teledermatology, telerehabilitation, teleophthalmology, telecardiology, and teledentistry.

As for the research question “What are the main barriers to e-health service delivery?”
we found that costs, laws, and system data security of are the main barriers to be overcome.
We identified studies related to e-health practices experiencing barriers in terms of costs
related to the use of telemedicine [83], regulation and legislation [38], security in the use
of cloud computing [84], limitations in clinical trials of existing digital interventions [64],
and limitations in databases [58]. In mHealth, a limiting factor is mobile device battery
life [85], as the devices with applications or monitoring equipment must have the battery
charged to avoid any problems during use [86]. Further, geographic distance is a primary
limiting factor, as each country has different health-related applications available to the
population [87] and barriers between patient and physician [38].

3.2.2. Main Diseases Treated

Figure 4 shows the main diseases treated in e-health (total and percentage), addressing
the research question “What are the most commonly treated diseases and in which coun-
tries have e-health services been used?” The most commonly treated diseases are mental
illnesses, multiple diseases (diabetes mellitus 1 and 2, stress, depression, and anxiety),
cancer, eating disorders, chronic illness, cardiovascular diseases, and sexually transmitted
diseases (STDs). Regarding the countries that currently use e-health, we identified the
following countries where studies have been conducted: United States, Canada, Australia,
Germany, Sub-Saharan Africa, Africa, Netherlands, Sweden, Switzerland, China, Italy,
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Greece, Finland, Iran, Iraq, Bangladesh, Pakistan, Saudi Arabia, United Kingdom, Spain,
France, Italy, and Portugal.

Figure 4. Diseases treated with e-health.

Some of the studies evaluate more than one type of issue, for instance, diabetes melli-
tus (DM), cardiovascular diseases, and chronic lung diseases [39]; mental illnesses such
as depression, anxiety, dementia [76]; others, such as the oral health of pregnant women
in prenatal care, anti-smoking, organ transplants [88]; cancer, such as breast cancer, skin
cancer, and lung cancer [77]; eating disorders, including care regarding infant nutrition,
diabetes, and obesity in adults [75]; chronic illness, such as chronic inflammatory rheumatic
diseases (CIRDs), asthma, and chronic pain [10]; cardiovascular diseases [89]; cerebrovas-
cular accident (CVA), coronary artery disease, and atrial fibrillation (AF) [90]; sexually
transmitted diseases (STDs), such as HIV and/or sexually transmitted infections (STIs) [50];
human papillomavirus (HPV) and child sexual abuse [91].

Mental illnesses and the studies combining more than one type of disease represented
40% of diseases treated with e-health addressed in the literature. The studies deal mainly
with randomized clinical trials applied to groups of people. For example, in the study
conducted by [92], the authors verified how a telerehabilitation program works to help
control type 2 DM. In the study by [93], a randomized clinical trial (RCT) was carried out
with 13 primary brain tumor patients. Using the ReMind App, the pilot study obtained
favorable results from patients but still required improvement. On the other hand, [94]
observed 66 stroke (CVA) patients and their caregivers for eight weeks, using an e-health
system as a treatment aid to do physical exercise. They found no significant effect on
patient improvement during that period.

Other authors have chosen to review randomized studies, such as the study by [95],
who compared the estimated sizes of combined effects through meta-analyses of analysis
of covariance (ANCOVA), simple analysis of change score (SACS), and simple analysis of
final values (SAFV), using RCTs of digital interventions with glycated hemoglobin HbA1c
as the main result or intervention for disease treatment using e-health practices. Finally, in
the study by [96], the use of mhealth for intervention as a form of treatment for patients
with hallucinations was investigated.
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3.2.3. Technologies Associated with E-Health

From the final portfolio (446 articles), 57 publications were selected that address topics
related to technology applied in healthcare. When answering the question “What are the
most used technologies in e-health?” we identified IoT, cloud computing, Big Data, security,
cryptography, algorithms, among others, as shown in Figure 5.

Figure 5. Number of publications in articles combining technology and e-health.

The technology applied to healthcare includes IoT to integrate medical sensors [80],
authenticate, encrypt [97], and maintain security and confidentiality during data ex-
changes [98] and between physicians and patients [99]. It is vital that users are confident
that the systems used are protected [100] and authenticated to ensure the privacy of stored
data [51,101]. The cloud system facilitates data storage at a low cost while also being secure
and private [42,81,84].

The use of Big Data entails the analysis, diagnosis, and treatment of diseases [82,102].
There is also the use of wireless sensors applied to clothing, which can be used to monitor
a patient when performing physical exercise [103–105].

The first authors of each of the 57 articles addressing technology in e-health are from
35 different countries, principally China (with 10 articles); India (6 articles); the United
States, Australia, and Italy (3 articles each); and Greece, Algeria, Pakistan, and Saudi
Arabia (2 articles each). Other countries, such as Spain, South Africa, and Mexico, had
only one study. Articles related to technology were published in 38 journals, mainly Future
Generation Computer Systems (7 articles); IEEE Access (4); International Journal of Information
Management (4); Journal of Medical Systems (3); Computers & Electrical Engineering (2); Health
and Technology (2); Information Sciences (1); and Telematics and Informatics (1). In the literature
review by [106] on the application of cloud computing in e-health, 44 studies published
between 2010 and 2013 were analyzed. The authors were from countries including the
United States (11), Australia (4), China (3), India (2), and Spain (1). As we can see, the
results found by [106] are similar to those reported herein.

Through an analysis of the literature, we found that technology can provide benefits
across healthcare practices, such as the development of products, processes, and systems, as
well as support decision-making. Nonetheless, data security and privacy remain a concern,
both for developers and users; regardless of how efficient technologies are becoming, there
can always be failures. Thus, there is room for in-depth studies and the development of
technologies with more secure systems.
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4. Conclusions

To achieve its proposed objective, the present study used a systematic literature review
of articles published from 2014 to 2019, resulting in the analysis of 446 articles. Six research
questions were defined to analyze the literature on e-health practices. Through the analysis,
four categories of the most common practices in the field were identified: “mhealth or
mobile health”; “telehealth or telemedicine”; “technology”; and “others.” The main services
provided with e-health practices are health literacy, mhealth and monitoring, telehealth,
and systems combined with technology. Regarding the fields of medical specialties that
offer consultations via telehealth, the following were identified: telepsychiatry, teleder-
matology, telerehabilitation, teleophthalmology, telecardiology, and teledentistry. Other
fields were also found that offer services in e-health, such as geriatrics, general medicine,
endocrinology, pediatrics, gynecology, and oncology.

Furthermore, 146 of the 446 studies analyzed use one of the common practices for
disease diagnosis/treatment/monitoring, with mental illnesses and studies combining the
treatment of multiple disease corresponding to 40%. Among the most frequently treated
diseases are diabetes mellitus, cardiovascular diseases, chronic lung diseases, and mental
illnesses (depression, anxiety, dementia). In terms of the countries that current use e-health,
countries in Europe (Austria and Germany), Africa (Sub-Saharan countries), Asia (China),
and North America (United States and Canada) stand out.

In relation to the technologies adopted in e-health practices, IoT, cloud computing,
Big Data, security, and systems are among the most common.

Systemic reviews such as the one presented herein are important to provide more pre-
cise targeting of the practices and technologies that can be adopted in different procedures
and processes, considering the context of each country. In general, such analyses can offer
information and guide physicians and patients in the use of “new” services.

A study can always be improved, and the present one is no exception. Although the
methodology applied followed careful steps and well-defined filters, the choice of only
three keywords (considered comprehensive) may have resulted in the exclusion of some
relevant studies in the analysis.

The present study was completed at the beginning of the global COVID-19 pan-
demic, during which physicians and patients began to use considerably more e-health
practices and services due to the restrictions imposed by social isolation. Further studies
are needed to address the growth in e-health practices, including services, diseases, and
new approaches that are in greater demand, and the breakdown of government-imposed
restrictions on expanding the use of e-health.
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Author Title Journal Impact
Factor Year Citations InOrdinatio 10

Stoyanov, S.R.; Hides, L.; Kavanagh,
D.J.; Zelenko, O.; Tjondronegoro, D.;

Mani, M.

Mobile app rating scale: A new tool for assessing
the quality of health mobile apps JMIR mHealth and uHealth 4.301 2015 550 550.00

[38] Silva, B.M.C.; Rodrigues, J.J.P.C.;
Torre-Díez, I.D.L.; Lopez-Coronado,

M.; Saleem, K.
Mobile-health: A review of current state in 2015 J. Biomed. Inf. 2.950 2015 454 514.00

[83] Flodgren, G.; Rachas, A.; Farmer,
A.J.; Inzitari, M.; Shepperd, S.

Interactive telemedicine: Effects on professional
practice and health care outcomes Cochrane Database Syst. Rev. 7.755 2015 245 305.01

[39] Whitehead, L.; Seaton, P.
The effectiveness of self-management mobile
phone and tablet apps in long-term condition

management: A systematic review
J. Med. Internet. Res. 4.945 2016 206 276.00

Sultan, N. Making use of cloud computing for healthcare
provision: Opportunities and challenges

International Journal of Information
Management 5.063 2014 202 252.01

[105] Wang, J.B.; Cadmus-Bertram,
L.A.; Natarajan, L.; White, M.M.;

Madanat, H.; Nichols, J.F.; Ayala, G.X.;
Pierce, J.P.

Wearable sensor/device (Fitbit One) and SMS
text-messaging prompts to increase physical
activity in overweight and obese adults: A

randomized controlled trial

Telemed. e-Health 1.996 2015 173 233.00

Fortino, G.; Galzarano, S.; Gravina, R.;
Li, W.

A framework for collaborative computing and
multi-sensor data fusion in body sensor networks Information Fusion 10.716 2015 167 227.01

Boudreaux, E.; Waring, M.; Hayes, R.;
Sadasivam, R.; Mullen, S.; Pagoto, S.

Evaluating and selecting mobile health apps:
strategies for healthcare providers and healthcare

organizations
Transl. Behav. Med. 2.237 2014 173 223.00

[3] Ross, J.; Stevenson, F.; Lau, R.;
Murray, E.

Factors that influence the implementation of
e-health: A systematic review of systematic

reviews (an update)
Implement Sci. 0 2016 149 219.00

Naslund, J.; Marsch, L.; McHugo, G.;
Bartels, S.

Emerging mHealth and eHealth interventions for
serious mental illness: A review of the literature J. Ment. Health 2.604 2015 156 216.00

[56] Torre-Díez, I.D.L.;
Lopez-Coronado, M.; Vaca, C.; Saez

Aguado, J.; De Castro, C.

Cost-utility and cost-effectiveness studies of
telemedicine, electronic, and mobile health systems

in the literature: A Systematic review
Telemedicine and e-Health 1.996 2015 150 210.00

Firth, J.; Torous, J.; Nicholas, J.;
Carney, R.; Rosenbaum, S.; Sarris, J.

Can smartphone mental health interventions
reduce symptoms of anxiety? A meta-analysis of

randomized controlled trials
J. Affect Disord. 4.084 2017 123 203.00

Riley, R.D.; Ensor, J.; Snell, K.I.E.;
Debray, T.P.A.; Altman, D.G., Moons,

K.G.M.; Collins, G.S.

External validation of clinical prediction models
using big datasets from e-health records or IPD

meta-analysis: Opportunities and challenges
BMJ—British Medical Journal 27.604 2016 121 191.03

Poria, S.; Cambria, E.; Hussain, A.;
Huang, G.B.

Towards an intelligent framework for multimodal
affective data analysis Neural Networks 5.785 2015 131 191.01

[74] Larsen, M.E.; Nicholas, J.;
Christensen, H.

A systematic assessment of smartphone tools for
suicide prevention Plos One 2.776 2016 121 191.00

[64] Hollis, C.; Falconer, C.; Martin, J.;
Whittington, C.; Stockton, S.;

Glazebrook, C.; Davies, E.

Annual research review: digital health
interventions for children and young people with

mental health problems—a systematic and
meta-review

J. Child. Psychol. Psychiatry 6.129 2017 109 189.01

Sultan, N.
Reflective thoughts on the potential and challenges

of wearable technology for healthcare provision
and medical education

International Journal of Information
Management 5.063 2015 114 174.01

Aaronson, N.; Mattioli, V.; Minton, O.;
Weis, J.; Johansen, C.; Dalton, S.;
Verdonck-De Leeuw, I.; Stein, K.;

Alfano, C.; Mehnert, A.; De Boer, A.;
Van De Poll-Franse, L.

Beyond treatment—psychosocial and behavioural
issues in cancer survivorship research and practice Eur. J. Cancer 6.680 2014 123 173.01

Ben-Zeev, D.; Schueller, S.M.; Begale,
M.; Duffecy, J.; Kane, J.M.; Mohr, D.C.

Strategies for mHealth research: lessons from 3
mobile intervention studies Adm. Policy. Ment. Health 2.681 2015 111 171.00

[80] Moosavi, S.R.; Gia, T.N.; Rahmani,
A.-M.; Nigussie, E.; Virtanen, S.;

Isoaho, J.; Tenhunen, H.

SEA: A secure and efficient authentication and
authorization architecture for IoT-based healthcare

using smart gateways
Procedia Comput. Sci. 0 2015 111 171.00

Wagner, L.I.; Schink, J.; Bass, M.; Patel,
S.; Diaz, M.V.; Rothrock, N.; Pearman,
T.; Gershon, R.; Penedo, F.J.; Rosen, S.;

Cella, D.

Bringing PROMIS to practice: Brief and precise
symptom screening in ambulatory cancer care Cancer 6.162 2015 110 170.01

Zhang, X.; Yu, P.; Yan, J.; Spil, I.T.A.M.

Using diffusion of innovation theory to understand
the factors impacting patient acceptance and use of
consumer e-health innovations: A case study in a

primary care clinic

BMC Health Serv. Res. 1.932 2015 110 170.00

Ebert, D.; Berking, M.; Cuijpers, P.;
Lehr, D.; Pörtner, M.; Baumeister, H.

Increasing the acceptance of internet-based mental
health interventions in primary care patients with

depressive symptoms. A randomized
controlled trial

J. Affect. Disord. 4.084 2015 109 169.00

Clifton, L.; Clifton, D.; Pimentel, M.;
Watkinson, P.; Tarassenko, L.

Predictive monitoring of mobile patients by
combining clinical observations with data from

wearable sensors
IEEE J. Biomed. Health Inform. 4.217 2014 118 168.00

McKay, F.H.; Cheng, C.; Wright, A.;
Shill, J.; Stephens, H.; Uccellini, M.

Evaluating mobile phone applications for health
behaviour change: A systematic review J. Telemed. Telecare 2.229 2018 78 168.00

Olff, M. Mobile mental health: A challenging
research agenda Eur. J. Psychotraumatol 3.020 2015 104 164.00

[45] Wentzel, J.; Van Der Vaart, R.;
Bohlmeijer, E.T.; Van Gemert-Pijnen,

J.E.W.C.

Mixing online and face-to-face therapy: How to
benefit from blended care in mental health care JMIR Mental Health 0 2016 93 163.00

[76] Grist, R.; Porter, J.; Stallard, P. Mental health mobile apps for preadolescents and
adolescents: A systematic review J. Med. Internet Res. 4.945 2017 82 162.00
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Yüksel, B.; Küpçü, A.; Özkasap, O.
Research issues for privacy and security of

electronic health services Future Generation Computer Systems 5.768 2017 77 157.01

Martin, S.; Feldman, D.; Blumenthal,
R.; Jones, S.; Post, W.; McKibben, R.;
Michos, E.; Ndumele, C.; Ratchford,

E.; Coresh, J.; Blaha, M.

mActive: A randomized clinical trial of an
automated mHealth intervention for physical

activity promotion
J. Am. Heart Assoc. 4.660 2015 97 157.00

Martínez-Pérez, B.; Torre-Díez, I.D.L.;
López-Coronado, M.; Sainz-De-Abajo,

B.; Robles, M.; García-Gómez, J.

Mobile clinical decision support systems and
applications: A literature and commercial review J. Med. Syst. 2.415 2014 106 156.00

Tang, J.; Abraham, C.; Stamp, E.;
Greaves, C.

How can weight-loss app designers’ best engage
and support users? A qualitative investigation British Journal of Health Psychology 2.472 2015 95 155.00

Alahäivälä, T.; Oinas-Kukkonen, H.
Understanding persuasion contexts in health

gamification: A systematic analysis of gamified
health behavior change support systems literature

International Journal of Medical
Informatics 2.721 2016 83 153.00

Baker, T.; Gustafson, D.; Shah, D.
How can research keep up with eHealth? Ten

strategies for increasing the timeliness and
usefulness of Ehealth research

J. Med. Internet Res. 4.945 2014 102 152.00

Konstantinidis, E.I.; Billis, A.S.;
Mouzakidis, C.A.; Zilidou, V.I.;
Antoniou, P.E.; Bamidis, P.D.

Design, implementation, and wide pilot
deployment of FitForAll: An easy to use

exergaming platform improving physical fitness
and life quality of senior citizens

IEEE J. Biomed. Health Inform. 4.217 2016 82 152.00

Pramana, G.; Parmanto, B.; Kendall,
P.C.; Silk, J.S.

The SmartCAT: An m-Health platform for
ecological momentary intervention in child

anxiety treatment
Telemedicine and e-Health 1.996 2014 102 152.00

Watkins, I.; Xie, B. eHealth literacy interventions for older adults: A
systematic review of the literature J. Med. Internet Res. 4.945 2014 101 151.00

Kaipio, J.; Lääveri, T.; Hyppönen, H.;
Vainiomäki, S.; Reponen, J.;

Kushniruk, A.; Borycki, E.; Vänskä, J.

Usability problems do not heal by themselves:
National survey on physicians’ experiences with

EHRs in Finland

International Journal of Medical
Informatics 2.721 2017 70 150.00

Ahmad, M.; Amin, M.B.; Hussain, S.;
Kang, B.H.; Cheong, T.; Lee, S.

Health Fog: A novel framework for health and
wellness applications Journal of Supercomputing 2.157 2016 80 150.00

Kim, H.; Xie, B. Health literacy in the eHealth era: A systematic
review of the literature Patient Educ. Couns. 2.821 2017 68 148.00

Wicks, P.; Stamford, J.; Grootenhuis,
M.; Haverman, L.; Ahmed, S. Innovations in e-health Qual. Life Res. 2.488 2014 97 147.00

Gómez, J.; Oviedo, B.; Zhuma, E. Patient monitoring system based on Internet of
Things Procedia Comput. Sci. 0 2016 77 147.00

Cruz, J.; Brooks, D.; Marques, A. Home telemonitoring in COPD: A systematic
review of methodologies and patients’ adherence

International Journal of Medical
Informatics 2.721 2014 96 146.00

Hubley, S.; Lynch, S.B.; Schneck, C.;
Thomas, M.; Shore, J. Review of key telepsychiatry outcomes World J. Psychiatry 0 2016 71 141.00

Vegesna, A.; Tran, M.; Angelaccio, M.;
Arcona, S.

Remote patient monitoring via non-invasive digital
technologies: A systematic review Telemedicine and e-Health 1.996 2017 60 140.00

[37] Brinkel, J.; Krämer, A.;
Krumkamp, R.; May, J.; Fobil, J.

Mobile phone-based mHealth approaches for
public health surveillance in sub-Saharan Africa: A

systematic review
Int. J. Environ. Res. Public Health 2.468 2014 89 139.00

[57] Kleiboer, A.; Smit, J.; Bosmans, J.;
Ruwaard, J.; Andersson, G.; Topooco,
N.; Berger, T.; Krieger, T.; Botella, C.;
Baños, R.; Chevreul, K.; Araya, R.;

Cerga-Pashoja, A.; Cieślak, R.; Rogala,
A.; Vis, C.; Draisma, S.; Schaik, A.;

Kemmeren, L.; Ebert, D.; Berking, M.;
Funk, B.; Cuijpers, P.; Riper, H.

European COMPARative Effectiveness research on
blended Depression treatment versus

treatment-as-usual (E-COMPARED): Study
protocol for a randomized controlled,

non-inferiority trial in eight European countries

Trials 1.975 2016 68 138.00

De Veer, A.J.E.; Peeters, J.M.; Brabers,
A.E.M.; Schellevis, F.G.; Rademakers,

J.J.D.J.M.; Francke, A.L.

Determinants of the intention to use e-health by
community dwelling older people BMC Health Serv. Res. 1.932 2015 78 138.00

[58] Provoost, S.; Lau, H.M.; Ruwaard,
J.; Riper, H.

Embodied conversational agents in clinical
psychology: A scoping review J. Med. Internet Res. 4.945 2017 57 137.00

Schueller, S.; Tomasino, K.; Mohr, D.
Integrating human support into behavioral

intervention technologies: The efficiency model of
support

Clinical Psychology: Science and
Practice 0 2017 57 137.00

Latulippe, K.; Hamel, C.; Giroux, D.
Social health inequalities and eHealth: A literature
review with qualitative synthesis of theoretical and

empirical studies
J. Med. Internet Res. 4.945 2017 56 136.00

Shaw, T.; McGregor, D.; Brunner, M.;
Keep, M.; Janssen, A.; Barnet, S.

What is eHealth (6)? Development of a conceptual
model for eHealth: Qualitative study with

key informants
J. Med. Internet Res. 4.945 2017 56 136.00

[49] Pearce, C.; Bainbridge, M. A personally controlled electronic health record
for Australia J. Am. Med. Inform. Assoc. 4.292 2014 86 136.00

Levack, W.; Weatherall, M.;
Hay-Smith, E.; Dean, S.; Mcpherson,

K.; Siegert, R.

Goal setting and strategies to enhance goal pursuit
for adults with acquired disability participating

in rehabilitation

Cochrane Database of Systematic
Reviews 7.755 2015 75 135.01

[90] Brieger, D.; Amerena, J.; Attia, J.;
Bajorek, B.; Chan, K.; Connell, C.;

Freedman, B.; Ferguson, C.; Hall, T.;
Haqqani, H.; Hendriks, J.; Hespe, C.;

Hung, J.; Kalman, J.; Sanders, P.;
Worthington, J.; Yan, T.; Zwar, N.

National Heart Foundation of Australia and
Cardiac Society of Australia and New Zealand:

Australian clinical guidelines for the diagnosis and
management of atrial fibrillation 2018

Med. J. Aust. 0 2018 45 135.00

Brian, R.M.; Ben-Zeev, D. Mobile health (mHealth) for mental health in Asia:
Objectives, strategies, and limitations Asian Journal of Psychiatry 1.932 2014 83 133.00

Ebert, D.D.; Cuijpers, P.; Munoz, R.F.;
Baumeister, H.

Prevention of mental health disorders using
internet- and mobile-based interventions: A
narrative review and recommendations for

future research

Front Psychiatry 3.161 2017 52 132.00
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[55] Glasgow, R.E.; Phillips, S.M.;
Sanchez, M.A.

Implementation science approaches for integrating
eHealth research into practice and policy Int. J. Med. Inform. 2.721 2014 82 132.00

[50] Bauermeister, J.; Pingel, E.;
Jadwin-Cakmak, L.; Harper, G.,
Horvath, K.; Weiss, G.; Dittus, P.

Acceptability and preliminary efficacy of a tailored
online HIV/STI testing intervention for young men

who have sex with men: The Get
Connected! program

AIDS Behav. 2.908 2015 70 130.00

Daniel, H.; Sulmasy, L.S.
Policy recommendations to guide the use of

telemedicine in primary care settings: An
American College of Physicians position paper

Annals of Internal Medicine 9.315 2015 68 128.01

Kazemi, D.M.; Borsari, B.; Levine,
M.J., Li, S.; Lamberson, K.A.;

Matta, L.A.

A systematic review of the mHealth interventions
to prevent alcohol and substance abuse Journal of Health Communication 1.773 2017 48 128.00

[62] Rotondi, A.J.; Eack, S.M.; Hanusa,
B.H.; Spring, M.B.; Haas, G.L.

Critical design elements of e-health applications for
users with severe mental illness: Singular focus,
simple architecture, prominent contents, explicit

navigation, and inclusive hyperlinks

Schizophr. Bull. 7.289 2015 67 127.01

Mohr, D.; Lyon, A.; Lattie, E.; Reddy,
M.; Schueller, S.

Accelerating digital mental health research from
early design and creation to successful

implementation and sustainment
J. Med. Internet Res. 4.945 2017 47 127.00

Kumanyika, S.; Whitt-Glover, M.;
Haire-Joshu, D.

What works for obesity prevention and treatment
in black Americans? Research directions Obes. Rev. 8.192 2014 75 125.01

Mooney, K.; Beck, S.; Wong, B.;
Dunson, W.; Wujcik, D.; Whisenant,

M.; Donaldson, G.

Automated home monitoring and management of
patient-reported symptoms during chemotherapy:

Results of the symptom care at home RCT
Cancer Med. 3.357 2017 45 125.00

Zhang, A.; Lin, X.
Towards secure and privacy-preserving data

sharing in e-health systems via
consortium blockchain

J. Med. Syst. 2.415 2018 34 124.00

Devlin, A.M.; McGee-Lennon, M.;
O’Donnell, C.A.; Bouamrane, M.-M.;
Agbakoba, R.; O’Connor, S.; Grieve,
E.; Finch, T.; Wyke, S., Watson, N.;
Browne, S.; Mair, F.S.; Team, D.E.

Delivering digital health and well-being at scale:
Lessons learned during the implementation of the

Dallas program in the United Kingdom
J. Am. Med. Inform. Assoc. 4.292 2016 53 123.00

Luna, D.; Almerares, A.; Mayan III, J.;
De Quirós, F.; Otero, C.

Health informatics in developing countries: Going
beyond pilot practices to sustainable

implementations: A review of the
current challenges

Healthcare Informatics Research 0 2014 73 123.00

Finnane, A.; Dallest, K.; Janda, M.;
Soyer, H.P.

Teledermatology for the diagnosis and
management of skin cancer: A systematic review JAMA Dermatol. 7.995 2017 42 122.01

[63] Jackson, B.; Gray, K.; Knowlesd,
S.; De Cruz, P.

EHealth technologies in inflammatory bowel
disease: A systematic review Journal of Crohn’s and Colitis 7.827 2016 52 122.01

Tinschert, P.; Jakob, R.; Barata, F.;
Kramer, J.N.; Kowatsch, T.

The potential of mobile apps for improving asthma
self-management: A review of publicly available

and well-adopted asthma apps
JMIR mHealth and uHealth 4.301 2017 42 122.00

Hilty, D.; Crawford, A.; Teshima, J.;
Chan, S.; Sunderji, N.; Yellowlees, P.;
Kramer, G.; O’Neill, P.; Fore, C., Luo,

J.; Li, S.T.

A framework for telepsychiatric training and
e-health: Competency-based education, evaluation

and implications
International Review of Psychiatry 2.991 2015 62 122.00

[73] Diviani, N.; Van Den Putte, B.;
Meppelink, C.S.; Van Weert, J.C.

Exploring the role of health literacy in the
evaluation of online health information: Insights

from A mixed-methods study
Patient Educ. Couns. 2.821 2016 52 122.00

[6] Van Houwelingen, C.; Moerman,
A.; Ettema, R.; Kort, H.; Ten Cate, O.

Competencies required for nursing telehealth
activities: A Delphi-study Nurse Educ. Today 2.442 2016 52 122.00

Molini-Avejonas, D.R.; Rondon-Melo,
S.; Amato, C.A.D.L.H.;

Samelli, A.G.

A systematic review of the use of telehealth in
speech, language and hearing sciences J. Telemed Telecare 2.229 2015 62 122.00

Chauhan, D.S.; Singh, A.K.; Kumar, B.;
Saini, J.P.

Quantization based multiple medical information
watermarking for secure e-health Multimedia Tools and Applications 2.101 2019 22 122.00

Bradford, N.K.; Caffery, L.J.; Smith,
A.C.

Telehealth services in rural and remote Australia: A
systematic review of models of care and factors

influencing success and sustainability
Rural Remote Health 0.985 2016 52 122.00

Townsend, A.; Leese, J.; Adam, P.;
McDonald, M.; Li, L.C.; Kerr, S.;

Backman, C.L.

eHealth, participatory medicine, and ethical care: A
focus group study of patients’ and health care

providers’ use of health-related
internet information

J. Med. Internet Res. 4.945 2015 61 121.00

Tensen, E.; Van Der Heijden, J.;
Jaspers, M.; Witkamp, L.

Two decades of teledermatology: Current status
and integration in national healthcare systems Curr Dermatol Rep. 0 2016 51 121.00

Andreassen, H.K.; Kjekshus, L.E.;
Tjora, A.

Survival of the project: A case study of ICT
innovation in health care Soc. Sci. Med. 3.087 2015 60 120.00

[75] Malasinghe, L.P.; Ramzan, N.;
Dahal, K.

Remote patient monitoring: A
comprehensive study

J. Ambient. Intell. Humaniz.
Comput. 1.910 2019 20 120.00

Shen, Q.; Liang, X.; Shen, X.S.; Lin, X.;
Luo, H.Y.

Exploiting geo-distributed clouds for a e-health
monitoring system with minimum service delay

and privacy preservation
IEEE J. Biomed. Health Inform. 4.217 2014 69 119.00

Vinding, K.; Elsberg, H.; Thorkilgaard,
T.; Belard, E.; Pedersen, N.; Elkjaer, M.;

Marker, D.; Carlsen, K.; Burisch, J.;
Munkholm, P.

Fecal calprotectin measured by patients at home
using smartphones—A new clinical tool in

monitoring patients with inflammatory
bowel disease

Inflammatory Bowel Diseases 4.005 2016 49 119.00

Abdmeziem, M.R.; Tandjaoui, D. An end-to-end secure key management protocol
for e-health applications Computers & Electrical Engineering 2.189 2015 59 119.00

[77] Lubberding, S.; Van Uden-Kraan,
C.; Te Velde, E.; Cuijpers, P., Leemans,

C.; Verdonck-de Leeuw, I.

Improving access to supportive cancer care
through an eHealth application: A qualitative

needs assessment among cancer survivors
J. Clin. Nurs. 1.757 2015 59 119.00

Leaman, R.; Khare, R.; Lu, Z. Challenges in clinical natural language processing
for automated disorder normalization J. Biomed. Inf. 2.950 2015 58 118.00
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Chung, S.Y.; Nahm, E.S.
Testing reliability and validity of the eHealth

Literacy Scale (eHEALS) for older adults
recruited online

CIN—Computers Informatics
Nursing 1.029 2015 58 118.00

Iqbal, S.; Kiah, M.L.M.; Zaidan, A.A.;
Zaidan, B.B.; Albahri, O.S.; Albahri,

A.S.; Alsalem, M.A.

Real-time-based e-health systems: Design and
implementation of a lightweight key management

protocol for securing sensitive information
of patients

Health and Technology 0 2019 18 118.00

East, M.L.; Havard, B.C. Mental health mobile apps: From infusion to
diffusion in the mental health social system JMIR Mental Health 0 2015 58 118.00

[79] Domingues, M.; Alberto, N.;
Leitão, C.; Tavares, C.; De Lima, E.;

Radwan, A.; Sucasas, V.; Rodriguez, J.;
Andre, P.; Antunes, P.

Insole optical fiber sensor architecture for remote
gait analysis—an e-health solution IEEE Internet Things J. 9.515 2019 17 117.01

[40] Baumel, A.; Faber, K.; Mathur, N.;
Kane, J; Muench, F.

Enlight: A comprehensive quality and therapeutic
potential evaluation tool for mobile and web-based

eHealth interventions
J. Med. Internet Res. 4.945 2017 37 117.00

Zhang, L.; Zhu, S.; Tang, S.
Privacy protection for telecare medicine

information systems using a chaotic map-based
three-factor authenticated key agreement scheme

IEEE J. Biomed. Health Inform. 4.217 2017 37 117.00

[104] Zhou, J.; Cao, Z.; Dong, X.;
Lin, X.

Security and privacy in cloud-assisted wireless
wearable communications: Challenges, solutions

and, future directions
IEEE Wirel. Commun. 3.546 2015 57 117.00

Maguire, R.; Ream, E.; Richardson, A.;
Connaghan, J.; Johnston, B.;

Kotronoulas, G.; Pedersen, V.;
McPhelim, J.; Pattison, N.; Smith, A.;
Webster, L.; Taylor, A.; Kearney, N.

Development of a novel remote patient monitoring
system: The advanced symptom management

system for radiotherapy to improve the symptom
experience of patients with lung cancer

receiving radiotherapy

Cancer Nursing 2.022 2015 57 117.00

Koivunen, M.; Saranto, K.

Nursing professionals’ experiences of the
facilitators and barriers to the use of telehealth

applications: A systematic review of
qualitative studies

Scand. J. Caring. Sci. 1.642 2018 27 117.00

Thomas, J.; Bond, D. Review of innovations in digital health technology
to promote weight control Curr. Diab. Rep. 0 2014 67 117.00

[7] Jhamb, M.; Cavanaugh, K.L.; Bian,
A.; Chen, G.; Ikizler, T.A.; Unruh,

M.L.; Abdel-Kader, K.

Disparities in electronic health record patient portal
use in nephrology clinics Clin. J. Am. Soc. Nephrol. 6.243 2015 56 116.01
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Chang, P.Y.

Integration of online and offline health services:
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A systematic review of the use of telemedicine in
plastic and reconstructive surgery

and dermatology
Annals of Plastic Sugery 1.448 2017 20 100.00

Brignone, L.; Edleson, J.

The dating and domestic violence app Rubric:
Synthesizing clinical best practices and digital
health app standards for relationship violence

prevention smartphone apps

Int. J. Hum. Comput. Interact. 1.354 2019 0 100.00

[88] Triplett, K.; El-Behadli, A.;
Masood, S.; Sullivan, S.; Desai, D.

Digital medicine program with pediatric solid
organ transplant patients: Perceived benefits

and challenges
Pediatr. Transplant. 1.326 2019 0 100.00

Garai, A.; Pentek, I.; Adamko, A. Revolutionizing healthcare with IoT and cognitive,
cloud-based telemedicine Acta Polytechnica Hungarica 1.286 2019 0 100.00

Eden, R.; Burton-Jones, A.; Grant, J.;
Collins, R.; Staib, A; Sullivan, C.

Digitising an Australian university hospital:
Qualitative analysis of staff-reported impacts Australian Health Review 1.228 2019 0 100.00

Ross, P.; Cross, R. Rise of the e-nurse: The power of social media
in nursing Contemp. Nurse 1.216 2019 0 100.00

Castaneda, P.; Sales, A., Osborne, N.
and Corriere, M.

Scope, themes, and medical accuracy of eHealth
peripheral artery disease community forums Annals of Vascular Surgery 1.179 2019 0 100.00

Charnock, V. Electronic healthcare records and data quality Health Info. Libr. J. 1.179 2019 0 100.00

Peterson, S.; Kuntz, C.; Roush, J.

Use of a modified treatment-based classification
system for subgrouping patients with low back
pain: Agreement between telerehabilitation and

face-to-face assessments

Physiother. Theory Pract. 1.158 2019 0 100.00

Veldhuijzen, G.; Van Esch, A.;
Klemt-Kropp, M.; Terhaar Sive Droste,

J.; Drenth, J.

E-patient counseling trial (E-PACO): Computer
based education versus nurse counseling for

patients to prepare for colonoscopy

JOVE—Journal of Visualized
Experiments 1.108 2019 0 100.00

Kerdjidj, O.; Amira, A.; Ghanem, K.;
Ramzan, N.; Katsigiannis, S.;

Chouireb, F.

An FPGA implementation of the matching pursuit
algorithm for a compressed sensing enabled

e-health monitoring platform
Microprocessors and Microsystems 1.045 2019 0 100.00

Serafica, R.; Inouye, J.; Lukkahatai, N.;
Braginsky, N.; Pacheco, M.; Daub, K.

The use of mobile health to assist self-management
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who looks behind a plea for a DEGAM digital
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