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Abstract

Background: The concept of mobile health has attracted considerable attention across the globe,
as it provides both healthcare professionals and patients with a distinct means of information and
resources.

Aim: This study was conducted with the aim of utilising mobile health (mHealth) applications by
nurses and presenting a scenario of how and why they are utilised.

Methods: This study was a scoping review. Data collection was carried out by searching the related
keywords in Google Scholar, Scopus, Cochrane, EMBASE, Ovid, and PubMed databases from
January 2000 to March 2019.

Results: Regarding the reasons for using mobile applications by nurses, five objectives were
identified, including learning and knowledge enhancement, treatment and improvement of the
patient care process, diagnostic process, data and patient management, and health promotion.
Effective factors in the nurses’ use of mobile applications were categorised into eight themes: ease of
use, usefulness, security and confidentiality, feasibility and functionality, design and use—interface,
effectiveness, infrastructure, versatility, and social norms.
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Conclusions: Mobile health applications have considerable potential in enhancing nurses’ pro-
fessional activities. This study contributes to both nursing and health policy by providing a scenario
of how and why nurses use mobile health applications.
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Introduction

With the advent of commercialised phones in the year 1983, cell phone technology has spread with
unprecedented speed (DeGusta, 2012). Miniaturisation along with advances in sensors, batteries,
and computational technologies has resulted in the release of the first collection of smart-phones in
2007 and tablets 1 year later. Both devices are able to independently run software programs known
as applications. This issue has changed the role of these devices to beyond simple telephone
communication (Johnston et al., 2015). Like any other computer, a mobile has a variety of different
software applications. In the mobile application market, the term “application” or App, for short, is
more common than the term software and this expression has the same meaning as software
application, which is known as the mobile application or mobile software. One of the common
methods used today to obtain health information are through the use of mobile applications
(Mobasheri et al., 2015).

These technologies have created a revolution in people’s lives and led to a great interest in their
utilisation in the healthcare industry. In healthcare, mHealth is defined as providing health services
by using transportable communication devices (Whittaker, 2012). By using mHealth, the majority
of these programs are made available to users, indirectly, and result in improving a healthy lifestyle
or empowering patients to manage conditions of their disease. Nevertheless, a growing number of
applications has been designed which are specifically for professional healthcare use in the clinical
environment in order to increase efficiency regarding design-related tasks (Mobasheri et al., 2015).

Mobile phones’ distinctiveness, portability, and ability to connect to healthcare specialists help
them to access health-related content at practically any time or place (Ozdalga et al., 2012). A
reliable healthcare institute, such as the National Institute for Health and Care Excellence in England
has provided access to most of its regulations for physicians in the form of applications in order to
facilitate decision-making. Regardless of the enthusiasm towards digital health, errors exist, and
numerous studies have shown the potential of some applications in creating injury for patients
(Haffey et al., 2013; Mobasheri et al., 2014; Wolf et al., 2013). In addition, the use of mobile phones
in the clinical domain has created specific safety and privacy concerns, which should be con-
sidered to overcome risks of violations in the patients’ highly sensitive diagnostic and personal
data (Hagbaghery et al., 2004; Martinez-Pérez et al., 2015).

Among the medical staff, nurses have a direct responsibility in maintaining the health of in-
dividuals and are in close contact with their patients. With this in mind, nurses have numerous
important roles that include providing clinical care, consultation, follow-up of accurate treatment
and teaching disease prevention methods (Hagbaghery et al., 2004). Nurses make up the largest
group of health care providers and play a significant role in the continuity of healthcare, improving,
and maintaining health at various levels of the healthcare system (Hagbaghery et al., 2004). On the
other hand, as one of the key components in the healthcare system, nurses have a valuable role in
educating patients because they have better access to the patients and their families and spend a great



482 Journal of Research in Nursing 27(5)

amount of time caring for them (Marcum et al., 2002; Sullivan and Decker, 1998). Continuous
scientific advances along with the patients changing condition requires nurses to diagnose patients’
problems by integrating their technical skills and professional knowledge, and taking a step towards
reducing errors and increasing the quality of healthcare by designing, implementing and evaluating
the program. During the past few years, it has been found that nurses who based their services on
reliable health information were able to make better decisions and provide higher quality healthcare
services (Rahimi and AhmadianMajin, 2017).

Mobile health applications have a considerable potential in enhancing nurses’ professional
activities and are mostly used by nurses for various reasons. However, as it was mentioned above, all
of these applications have not been successful and worries still exist, such as compatibility with the
nurses’ job and privacy and safety concerns. Until now, a number of studies have been carried out
regarding the reasons for nurses’ use of mobile health applications and effective factors in their
behaviour when using these applications. In this study, we evaluate issues such as the objective of
these studies, the type of study, study population, use of mobile applications, explanations of
mobile applications, effective factors in nurses’ use of these mobile applications, criteria reported
for the assessment and evaluation of mobile health applications, and the results obtained from
these studies.

Methodology

Search Strategy

The study was a scoping review and is presented using the PRISMA-ScR checklist (Tricco et al.,
2018). The search was conducted in Google Scholar, Scopus, Cochrane, EMBASE, Ovid, and
PubMed databases, without any limitation during the search. However, after retaining the articles,
we considered a limit for date of publication between 2000 and 2019 and articles that were in this
range were included in the study. The search was conducted based on the following keywords:
“electronic, application, apps, app, clinical staff, nurse, nurses, smart-phone, smart phone, smart
phone, cell phone, cellphone, tablet, mobile, device, mobile applications software.” A total of 2063
articles were retained. Three hundred and seventy-six articles were eliminated due to duplication
among databases. Among the 1678 remaining articles, 151 articles published before the year 2000
were eliminated. Two hundred and fifty-nine items were excluded because they were books and
another 152 articles were excluded due to incomplete information. Finally, 739 articles remained for
which the initial evaluation was done based on article title. After this evaluation based on the
abstracts, 693 irrelevant articles were excluded, leaving a number of 46 articles. 21 of these articles
were eliminated from the study due to the type of articles including brief communication, protocol,
commentary, and feature. Ultimately, the 25 remaining articles were included in the study. The
search and inclusion process are provided in Figure 1 (Tricco et al., 2018).

Inclusion and Exclusion Criteria

The inclusion criteria are as follows: (1) articles introducing the application programs (2) articles
that studied nurses working in hospitals (3) articles in which mobile health applications were in line
with nurses’ responsibilities (4) articles that provided access to the full text.

The exclusion criteria are as follows: (1) articles related to teaching mobile applications (2)
articles related to nursing care at home and (3) articles that did not provide access to full text, were
all excluded from the study.
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Records identified through
database searching:

2063 Records after duplicates removed:

376

Records screened

1678 Remove articles before 2000: 151

Excluded book: 259

Excluded incomplete information:
152

Excluded by abstract: 739

Excluded by abstract: 693

Full-text articles assessed for
eligibility 46

Remove articles:

Brief communication

Protocol

Articles included in review: 25

Figure |. Search and inclusion process of the study (07/21/2020).

Results

After evaluating and eliminating duplicates and excluding articles based on inclusion and exclusion
criteria, 25 articles finally remained and were used for evaluation.
In this study, the following two research questions are put forth

1. For what reasons and purposes do nurses use mobile health applications?
2. What are the effective factors in nurses’ use of health mobile applications?

The Process of Publishing Articles

The article publication process is related to the year 2000 onwards, and the number of studies carried
out has increased after 2017, with most studies conducted in 2018 (eight studies). Figure 2 shows the
trend of publication during these years.

Countries that Conducted the Studies

Articles were published in 15 countries including the USA (four articles), Switzerland (three ar-
ticles), India (three articles), Korea (two articles), Brazil, Spain, Taiwan, Ghana, New Zealand,
Canada, Australia, the Netherlands, Italy, South Korea, and Sweden (each with one article). Based
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Figure 2. Trend of publication from 2000 to 2019 (07/21/2020).

on the latest classification of the World Trade Bank in 2019/2020, 18 studies were conducted in
high-income countries, one study was conducted in an average-to-high-income country, and four
studies were conducted in average-to-low-income countries. Among these statistics, it is concluded
that in high-income countries, nurses have a greater tendency of using mobile health applications.

Evaluation Objectives in the Studies

Considering the reasons for nurses’ use of mobile health applications, these reasons are categorised

CEINNT3

into five main themes of “learning and knowledge enhancement”, “treatment and improvement of

the patient care process”, “improvement of the diagnostic process”, “data and patient management”,

and “health promotion”, and 52 subthemes have been identified as presented in Table 1.
Effective factors in nurses’ use of mobile health applications were classified into eight themes

CLINT3 ELINT3 CLINT3

including “ease of use”, “usefulness”, “security and confidentiality”, “feasibility and functionality”,

“design and use — interface”, “effectiveness”, “infrastructure” and “social norms and versatility”,
and 66 subthemes.

Discussion

By conducting the search strategy in the databases, 2063 articles were retrieved and after evaluation
and exclusion of duplications and eliminating articles based on the exclusion criteria, 25 articles
were finally considered for the study.

The results indicate that nurses use mobile health applications with the aim of learning and
improving knowledge (Table 1). Nurses use these applications in order to access evidence-based
scientific knowledge (Ferguson et al., 2019), support evidence-based decision-making (Jindal et al.,
2018), enhance performance skills (Choi et al., 2018), train nursing students (Thoma-Liirken et al.,
2019), and for problem-based methods of teaching (Johansson et al., 2013).

Other findings indicate that treatment and improvement of the patient care process is another one
of the main reasons for nurses’ use of mobile health applications (Table 1). Nurses use these
applications in order to monitor patients’ health status, reduce medical errors, increase patient safety
while prescribing medication, follow-up on patients, observe the vital signs of patients, and plan for
patient care (Supplemental Table 1).
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Table I. Objectives of using mHealth applications.

Theme Subtheme
I. Learning and knowledge * Anticoagulation knowledge
enhancement * Ensuring current evidence-based findings are disseminated to targeted end-users in

a timely manner
* Equipped with features based on the educational goals and practicum course
« Evidence-based clinical decision support (CDS)
* Improve nurses’ atrial fibrillation
* Support nursing students
« Support tool for inexperienced case managers/district nurses
* Supporting an in-depth problem assessment
2. Treatment and improvement of the ¢ Assess the personal health status of patients
patient care process » Automated short-messaging service to reinforce compliance to drug intake
* Avoid medical errors
* Increase medication safety
* Decrease medication errors
* Reduce medication errors and time to drug delivery
* Search for chemotherapy drugs
* Developed to facilitate brief conversations between patients and clinicians as part of
clinical care
* Follow-up visit
* Grounded in Krishnamacharya—Desikachar yoga therapy
* Helps users to assess pain intensity
* Improve cardiovascular disease (CVD) detection
* Improve the quality of care
* Medical order check
* Monitor patients bio-features
* Nursing care plan
* Self-monitoring of the disease progression
3. Improve the diagnostic process * Assist the early diagnosis
* Provide a broader/better overview of possible solutions
* Provide a guideline/checklist for problem assessment and advice on solutions
* Provide up-to-date information
4. Data and patient management « Support nurses in their daily workflow
* Birth data tracking and analysis
¢ Data entry
* Data recording is made at the bedside
* Documentation practices
* Effective manner
* Hospital electronic health record (EHR)
* Facilitate documentation at the bedside
* Frequency in communicating the need to use the bathroom and the need to get
something
* Integrate management of chronic conditions
* Longitudinal health data
* Manage data for the care of mothers, infants and children
* Mobile electronic medical record
* Modified to solve problems in the PC based EMR application
* Nursing recording
* Patient information management
* Personalisation
* Provide easy input interface and various outputs for nursing records
* Support documentation of nurses at bedside using a user-centred approach
5. Health promotion * Guided approach for promoting health and healing
* Health indicators for patients to track physical activity, diet, and sleep
* Primary health care settings
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The diagnostic process is another one of the main bases of using mobile health applications by
nurses. Nurses use these applications in order to provide a better overview of possible solutions,
assist the early diagnosis, provide a guideline/checklist for problem assessment, give advice on
solutions, and to provide up-to-date information (Sobrinho et al., 2018; Thoma-Liirken et al., 2019).

Other findings show that one of the other uses of these applications is patient and data management
(Table 1). Nurses use these programs to support their daily workflow, data entry, birth data tracking
and analysis, documentation practices, for the hospital Electronic Health Record, to facilitate doc-
umentation at the bedside, for integrated management of chronic conditions, for longitudinal health
data, to manage data for the care of mothers, patient information management, personalisation, to
provide an easy input interface and various outputs for nursing records, and support documentation at
the bedside by means of a user-centred approach (Supplemental Table 1) (Crowley et al., 2017; Choi
et al., 2004, 2018; Ferguson et al., 2019; Lehto et al., 2018; Rothstein et al., 2016).

Health promotion is another one of the reasons for nurses’ use of mobile health applications
(Table 1). They use these programs to track patients’ health indicators such as physical activity, diet
and sleep and as a guided approach for promoting health and healing in primary health care settings
(Holtz et al., 2019; Jindal et al., 2018; Lehto et al., 2018).

The second aim of the current research was to identify effective factors in using mobile health
applications by nurses. Ease of use was identified as the first effective theme in nurses’ use of mobile
health applications (Table 2). Factors such as perceived ease of use, facilitating conditions, per-
ceived convenience, simplicity, and perceived patient barriers were classified as subthemes of “ease
of use” as effective factors in nurses’ use of mobile health applications (Supplemental Table 1)
(Choi et al., 2018; Day and Song, 2017; De La Vega et al., 2014; Ehrler et al., 2018b; Giraldo et al.,
2018; Holtz et al., 2019; Lee and Kim, 2018; Lehto et al., 2018; Siebert et al., 2019; Sobrinho et al.,
2018; Rothstein et al., 2016). Thus, “ease of use” is a very important factor and if mobile health
applications did not have this factor, they were not worthy of attention by nurses.

Other findings indicated that perceived usefulness, perceived benefits, and helpfulness, were
factors that had a significant effect on nurses’ use of mobile health applications and were all
classified under the subtheme of usefulness (Table 2) (Choi et al., 2004, 2018; Day and Song, 2017;
Giraldo et al., 2018; Holtz et al., 2019; Johansson et al., 2013; Lehto et al., 2018; Spindler et al.,
2018). Therefore, nurses will use an application that is useful for them, one that is not cumbersome
and is compatible with their workflow.

The issue of security and confidentiality of mobile health applications is also a serious issue for
nurses, and based on the literature, this issue had a significant effect on their use of these ap-
plications. Confidentiality, privacy, safety, security and liability, and trustworthiness are all among
factors classified under security and confidentiality as mentioned in the literature (Supplemental
Table 1) (Giraldo et al., 2018; Holtz et al., 2019; Lee and Kim, 2018; Sobrinho et al., 2018). Thus, it
can be stated that security and confidentiality are one of the nurses’ concerns in using mobile health
applications and should be considered in their design.

The feasibility and functionality of mobile health applications is also among effective factors in
nurses’ use of these applications (Table 2). The literature has referred to issues such as easy to learn,
easily portable, credibility, functionalities of the tool, practicability, feasibility, easy to understand,
usability and suitability, functionality of the app and input device, and acceptability (Ankem et al.,
2019; Choi et al., 2004; Ehrler et al., 2018b; Ferguson et al., 2019; Giraldo et al., 2018; Grossi
et al., 2014; Jindal et al., 2018; Lee and Kim, 2018; Lehto et al., 2018; Motulsky et al., 2017; Rothstein
etal., 2016; Sobrinho et al., 2018; Vossebeld et al., 2019; Yeh, 2016). Therefore, feasibility and functionality
are among crucial factors and if the application does not have these features, it will not be successful.
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Table 2. Factors affecting the use of mHealth applications.

Theme Subtheme

I. Ease of use » Convenience
* Facilitating conditions
« application’s ease of use
* Perceived ease of use
* Perceived patient barriers
* Simplicity
* Perceived stress
2. Usefulness * Helpfulness
* Perceived benefits
* Perceived usefulness
« application’s usefulness
3. Security and confidentiality « Confidentiality
* Privacy
« Safety, security, and liability
* Trustworthiness
4. Feasibility and functionality * Credibility
« Easily portable
* Easy to learn
* Easy to understand
« application’s feasibility
* Practicability
* Functionalities of the tool
* Functionality of the app and input device
* Suitability
* Usability and suitability
* Acceptability
5. Design and use-interface  Customisation
* Design
* Familiarity
* Fun feature
* Interaction design of the app
* Lack of clarity of some icons
* Layout
* Conducive menu
* Easy-to-use interface
* Guided instruction
* Having guided tour
* Navigation
« User interface, user satisfaction
6. Effectiveness * Effectiveness
« Efficiency
« Effort expectancy
* Impact on the workflow
* Increased confidence
* Patient safety
* Perceiving an increase of productivity
* Performance efficiency
* Performance
* Productivity of work processes
* Quality of care
* Reduced my workload
* Time savings, time
* Workflow
* Satisfaction

(continued)
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Table 2. (continued)

Theme Subtheme
7. Infrastructure (content hardware/software) * High quality
* Low-cost

* Poor network connectivity
* Quality of information
* Supportive technology
» Update content
* Managerial support
8. Social norms and versatility « Easily integrated into routine care
* Social influence dimension
* Social norm
* Versatility

Factors such as familiarity, fun feature customisation, interaction design of the app, lack of clarity of
some icons, layout, conducive menu, easy-to-use interface, guided instruction, having a guided tour,
navigation, and user interface and user satisfaction are also mentioned in the literature as factors that
nurses consider when working with mobile health applications, (Ankem et al., 2019; Choi et al., 2004,
2018; De La Vega et al., 2014; Ehrler et al., 2018a; Jindal et al., 2018; Lee and Kim, 2018; Lehto et al.,
2018; Praveen et al., 2014; Thoma-Liirken et al., 2019) which we classified in the design and use—
interface group. Thus, it can be stated that an appropriate and alluring design and an easy-to-use in-
terface are one of the effective factors in nurses’ selection of mobile health applications.

Other findings indicated that effectiveness is also one the effective factors in nurses’ use of
mobile health applications (Table 2). The evaluated studies indicated that factors such as efficiency,
effectiveness, patient safety, effort expectancy, impact on workflow, increased confidence, increased
productivity, performance efficiency, productivity of the work processes, quality of care, reduction
in workload, time savings, time workflow, and satisfaction were greatly considered by nurses when
using mobile health applications and are all classified in the group “effectiveness” (Choi et al., 2004;
Ehrler et al., 2018b; Giraldo et al., 2018; Johansson et al., 2013; Motulsky et al., 2017; Thoma-
Liirken et al., 2019; Vossebeld et al., 2019; Yeh, 2016). Thus, mobile health applications are
rendered successful if they are effective for nurses.

Infrastructure (hardware/software content) is the next effective factor in nurses’ use of mobile
health applications. The studies indicate that factors such as poor network, low-cost, high quality,
managerial support, up-to-date content, supportive technology, quality of information, and con-
nectivity are effective in the use of mobile health applications from the nurses’ viewpoint (Day and
Song, 2017; Ferguson et al., 2019; Motulsky et al., 2017; Thoma-Liirken et al., 2019; Vossebeld
et al., 2019). Thus, the existence of appropriate hardware and software infrastructures is necessary
for the acceptability and popularity of an application.

The final items considered were social norms and versatility. With analyses and evaluation
carried out in the literature, social norms, social influence dimension, being easily integrated into
routine care, and versatility were classified in this group (Day and Song, 2017; De La Vega et al.,
2014; Ehrler et al., 2018b; Rothstein et al., 2016). That is, when working with mobile health
applications, nurses consider social norms and their versatility in society and select the mobile
health applications based on these social norms.

Opverall, it can be stated that mobile health applications are effective tools for nurses in learning and
enhancement of knowledge, diagnosis and treatment of disease, and improving patients’ quality of care.
Effective factors in nurses’ use of these applications include a wide range of factors including usefulness
and ease of use, functionality, effectiveness and compatibility and social versatility. Policy makers,
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planners, and designers of mobile health applications should consider the factors obtained in these review
studies when designing applications with great accuracy. As it was previously mentioned, these ap-
plications, especially in the cloud computing platform (Asadi et al., 2020), have considerable potential in
education, the professional excellence of nurses, and improving quality of care for patients.

Conclusion

The concept of mobile health has attracted considerable attention across the globe, as it provides both
healthcare professionals and patients with a distinct means of information and resources. As a result, it is
deemed to be a promising tool for the support and advancement of healthcare. The findings from this
scoping review provide a well-established understanding of the effective factors in nurses’ use of mobile
health applications, unravelling the challenges and opportunities associated with mHealth utilisation by
nurses. mHealth applications are effective tools for nurses in the fields of learning and knowledge en-
hancement, diagnosis and treatment of disease, and improving the patient care process. Effective factors in
nurses’ behaviour when using these applications encompass a wide range such as usefulness and ease of
use, feasibility and functionality, effectiveness, versatility and social norms. Regardless of the barriers and
facilitators for mHealth adoption as a source of information communication technology, this study has
enabled us to identify effective factors that should be taken into consideration in the nursing profession.

Key points for policy, practice and/or research

® Mobile health applications are promising tools for the support and advancement of
healthcare.

® We provided a well-established understanding of the effective factors in nurses’ use of
Mobile Apps.

e We addressed the challenges and opportunities associated with mHealth utilisation by
nurses.

* Ease of use and usefulness are the main factors affecting nurses’ intention to adopt
Mobile Apps.
Security and confidentiality should be considered in mobile health application designs.
Social norms and versatility are determinant factors that affect adopting mobile
applications.
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