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Abstract In this present digital world, smart phones play a vital role, especially in
the healthcare sector. The various mHealth applications installed in smart phones
can solve primary health-related issues at a fingertip. However, the utility of those
applications will increase if they meet user satisfaction and can solve the tasks effec-
tively and efficiently. Thus, usability evaluation of mHealth applications is a matter
of concern. Many usability evaluation techniques have been used till now but a
majority of them are not unified and do not safeguard all usability aspects especially
for mHealth applications. The purpose of this study is to recognize specific attributes
that might help tremendously in assessing the usability of mHealth applications and
examine the features of various usability evaluation methodologies for evaluating
mHealth applications featured for diagnosing Type 2 diabetes mellitus (T2DM).

Keywords Usability · mHealth applications · Usability inspection and usability
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1 Introduction

The availability and the popularity of mHealth applications have rapidly increased
[1]. The intervention of mHealth applications has become an essential instrument
of the public health professional and the researcher [2–4]. The development of
mobile health applications for the management of the chronic diseases like diabetes
is frequently taking place [5].

Type 2 diabetes mellitus (T2DM) is a kind of disease related to metabolic
disorder. High levels of blood glucose are defining feature of this condition. Frequent
urination, increased hunger, and thirst [6] are the common symptoms of T2DM.
Self-management of diabetes involves actions that include condition handling and
slowing down disease progress [7]. Self-monitoring of blood glucose (SMBG) aids
in glycemic management, delays the onset of complications related to diabetes,
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and reduces the risk of hospitalizations [8]. Self-management of diabetes helps in
improving one’s lifestyle that includes proper exercise, a healthy diet, and adhering
to medication [9].

Today,mobile applications are providing services and functionalities in the field of
business, entertainment, and education and also in managing and preventing chronic
diseases that include self-care of diabetes [10]. Assessment and evaluation of the
usability of themobile applications are verymuch important for ensuring the accuracy
and utility of the mHealth apps that we use. The term “usability evaluation” refers
to the process of assessing the mobile applications’ usability. The evaluation of the
usability of mHealth applications related to diabetes self-management is critical in
assisting the patients who are diabetic in choosing the optimal mHealth application
for their needs. The goal of this study is to examine and compare various usability
evaluation methods (UEMs) for evaluating and assessing the usability of mHealth
applications on Type 2 diabetes mellitus.

The comparisonmay serve as a reference that can guide the evaluators in choosing
the most appropriate UEMs. The paper also aims to review the previous studies and
the techniques through the systematic literature review (SLR) for the purpose of
usability evaluation. This will help in selecting the usability guidelines.

This paper has been organized in the following way. Section 2 provides the related
work on the usability evaluation of mHealth applications. The objective of this paper
has been discussed in Sect. 3. Section 4 presents the usability attributes. Section 5
focuses on the results and analysis, and Sect. 6 concludes our work.

2 Review of Literature

Various usability evaluation methods are used to recognize usability issues and
improve interface design usability. Analytical and empirical approaches are the two
types of methods. Analytical methods are used for the inspection of the interface by
involving usability experts. They are quick and cost-effective. On the other hand, in
empirical methods, the testing involves the actual users. Table 1 shows the compar-
ison study of various research works along with result analysis, advantages, and
disadvantages. The focus of this section is on previous studies that assessed or eval-
uated the usability of various mHealth applications using various usability variables
such as users, assessors, or software tools.
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3 Objectives of the Study

The objectives of this paper are as follows:

• Identification of usability attributes apart from traditional Nielson [11] usability
attributes, which can contribute to better usability assessment of mHealth
applications.

• Comparing various usability evaluation methodologies adopted by researchers as
shown in Table 1.

• Identifying the design flaws of mHealth applications and assisting them with
guidelines in enhancing design solutions.

4 Usability Attributes

For assessing the mHealth applications, we commonly use the Nielson Model [11].
The attributes are discussed as follows.

• Learnability: When a user encounters a design for the first time, their learning
ability can be characterized as how quickly and competently they can handle the
basic activities. It also involves how efficiently the user can keep in mind the
knowledge while usage.

• Efficiency: Efficiency measures how quickly and precisely the user can finish the
task after being familiar with the design.

• Memorability: Memorability refers to how quickly users may regain expertise
after being away from the design for a period of time.

• Errors:This refers to the frequency of errors produced, the seriousness or severity
of the faults, and the methods for recovering.

• Satisfaction: The level of satisfaction with mHealth applications is measured by
the satisfaction attribute. It refers to the comfort, likability, and pleasure of the
user.

Apart from Nielson’s attributes, in this work, we have identified some more
attributes which contribute greatly to the significant usability evaluation of mHealth
applications. These attributes are mentioned below:

• Aesthetic design:Aesthetic refers to the addition of simple and attractive features
to the mHealth applications. The mHealth application should be designed so that
it has pleasing qualities as well as simple to be used by all groups of users. The
functionality of the mHealth applications can be enhanced by the inclusion of
simple layouts which will fascinate the user.

• Navigation: Navigation of the different features of the mHealth applications
should be very easy; otherwise, the users will find it difficult to evaluate the
mHealth applications. If navigation is proper, it ensures that the user can navigate
the mHealth applications without any problem.
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• Readability: The content of the mHealth applications must be readable. Read-
ability involves legibility and understandability. The mHealth applications should
be legible in terms of color combinations, word style (italic, bold, etc.), font size,
and typeface.

• Cognitive Load: The number of working memory resources (such as thinking,
reasoning, and remembering) necessary to operate mHealth apps is referred to
as cognitive load. The cognitive load of the mHealth applications should be
reduced. Some ways in which cognitive load can be minimized are by removing
the non-essential contents, breaking the content into smaller segments, presenting
information both visually and verbally, etc.

• Provision for Physically challenged users:A group of users accessing mHealth
applications can have certain physical disabilities such as hearing disability, motor
disabilities, and vision problems. The user interface of the application should be
able to manage these types of user groups as well.

5 Results and Analysis

For the literature review, the screening of different papers related to diabetes mHealth
applications was carried out and eligible papers of this study were selected. Figure 1
depicts the flow diagram for the selection process of the included studies. Objectives,
methodology used, result analysis, advantages, and limitations of 11 papers were
discussed in this study. Figure 2 shows the graph of the papers reviewed in this
study based on the years of their publications. By the year of publication, 9.1% of
the studies (n = 1) were published between 2001 and 2005; 9.1% of studies (n = 1)
between the year 2006–2010; 18.2% of the studies (n = 2) between the year 2011–
2015; and 63.6% of the studies (n= 7) between the year 2016 and 2020. Through this
study, a few more attributes are identified that include aesthetic design, navigation,
readability, cognitive load, and provision for physically challenged users.

6 Conclusion and Future Work

For significant evaluation of usability, different attributes have been suggested by
researchers which helps greatly for better performance and efficiency. Usability has
been disintegrated into sub-attributeswhich are the hypothetical concepts for defining
the success of the system. The involvement of the user also plays an important role
to determine the usability of software applications once it has been made. A compar-
ison study has been incorporated in this work which identifies the various attributes
that play a significant role in evaluating mHealth applications and also describes the
usability evaluation models used along with their advantages and limitations. In this
paper, different UEMs were presented which helped in the identification of the most
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Fig. 1 Flow diagram for the
selection process of included
studies

Fig. 2 Papers reviewed
based on the years

important features relevant to themost suitable method for evaluatingmHealth appli-
cations. Therefore, this paper will provide a pathway for the evaluators in choosing
the most suitable UEM that may assist in evaluating a particular situation. This paper
will be advantageous for the researchers and the students who are contributing in the
software engineering field.
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Future research to assure patients’ adapting the mHealth applications should
include the training needs of the patients, the problems they face while using the
mHealth applications, and expedite its use for the long term. Inputs from the care-
givers should be considered as they play a vital role in helping the patients to involve
themselves in positive health behaviors while performing self-management.
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