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Abstract: Smartphones, digital medical devices, smart bracelets, and mobile applications have emerged in the healthcare field
as an effective way to help in the treatment of patients. Healthcare services are characterized by ease of use, low cost,
accessibility, mobility, and reliability. The MediCare system was built to enhance healthcare services in the Iragi environment.
The MediCare system can run on smartphones or tablets that operate on Android, but it can also be used as a web application.
The research team wanted to evaluate if the platform meets customers’ needs. Therefore, a usability survey for the MediCare
system in regard to healthcare services and underlying technology was done. In this paper, an evaluation and usability
measurement of the MediCare system is presented. The quantitative research shows that users found that the system is suitable
for their needs. The system is especially necessary now, when the COVID-19 pandemic is a global emergency.
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1. Introduction

Emerging technologies and medical informatics provide major benefits to the medical field, in terms of
usability, portability, reliability enhancement, non-intrusive control, monitoring of patients’ vital signs, accuracy
improvement, increase of efficiency, ease of accessibility and use. This, in turn, has helped health organizations to
improve the quality of healthcare services provided [1]. In addition, the lower prices and advancements in the
software and hardware capabilities of portable medical devices, bracelets, and smartphones, have contributed to a
large expansion of the mobile devices and related technologies. Besides, modern smartphones and computers have
greater computing power, contain GPS sensors, and provide permanent connectivity to the Internet and wireless
networks [2]. This has led to the development of a large number of health applications over the last few years [3].

During the global expansion of mobile technology, the widespread use of Internet-enabled smartphones in the
Iragi community has increased dramatically as mobile applications became a key area of interest among
physicians and patients in this environment [4]. Moreover, there is a certain number of applications in use by
healthcare providers in Iraq with limited possibilities in regards to communication, monitoring or other functions
of healthcare resulting in a trend for physicians and patients to opt for social media applications for fulfilling
healthcare activities [5]. Medical professionals encourage Iraqi healthcare services to shift from their current
reactive nature to a more proactive one with extensive support from technological solutions. Therefore, Iraqi
health organizations seek to combine the efforts invested in the development of healthcare technologies with
development in the health infrastructure in Iraq. Eventually, this should enable patient-centered healthcare
providing better and faster health services for patients [6]. Due to the conditions and requirements of the Iraqi
health environment, we developed a healthcare solution called "MediCare" which provides a social-media medical
platform that facilitates interaction between numerous hospitals, clinics, physicians, and patients [24-26]. After the
development of MediCare, it is of maximum importance to thoroughly verify its level of quality, satisfaction, and
usability.

To get the expected advantages of healthcare technology, the MediCare system has to be beneficial and
available for physicians and patients to improve patient safety and the quality of healthcare [9, 20-23]. A low level
of usability in any healthcare system environment may be more worrisome, as issues regarding the usability may
cause errors in medical diagnosis [10], by affecting the ability of physicians to perform tasks efficiently, and this
may be related with patients' concerns regarding safety [7,11]. Besides, when users are unable to easily use, learn,
and recognize the system tools with maximum effectiveness and minimum mistakes, a low level of usability can
be indicated [8,12,13].
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In this paper we report on a quantitative research that evaluates the use of MediCare. Since this MediCare
platform links physicians and patients remotely, the questionnaire is intended to evaluate user interest of the
system and the status of the interactions between physicians and patients inside the system such as appointments,
quality of connection, easiness of completing a desired task with the provided user interfaces, and the overall
impression of this medical social media system which targets the Iragi environment [14].

The present paper is organized as follows: Section Il presents the state-of-the-art. Section 111 describes the
questionnaire and sampling. Section IV specifies the analysis of results. Finally, section V provides conclusions
and research directions ahead.

1. STATEOFTHEART

In this section we describe the related work.
A. Related Projects

Concerning social media, there are social-media platforms with health-oriented purposes like PatientsLikeMe,
HealthUnlocked and MedHelp. These are considered communication networks regarding healthcare and medical
behaviour [15]. However, these solutions are not designed for mobile phones or do not work with smart bracelets
and are not designed for Irag.

1. BeWell: A Smartphone Application to Monitor, Model and Promote Wellbeing

BeWell is a personal health application that is designed specifically for smartphones to help people manage
their overall health [16]. The application uses smartphones to monitor a person’s physical activity automatically,
social interaction, and sleep ways, also summarize the effect of the monitored behavior on healthcare and provide
feedback that enables users to effectively manage these three key aspects of their health.

2. Human Activity Recognition on Smartphones Using a Multiclass Hardware-Friendly Support Vector
Machine

This paper presents a system for human physical Activity Recognition (AR) using smartphone sensors [17].
Also, smartphones used for human activity recognition have potential applications in assisted living technologies.
Considering current hardware limitations, a proposal is done for a new alternative for AR that requires less
computational resources to operate. These sensors are built-in some smartphones by default and this system
benefits from this to classify some physical activities (walking, standing, walking upstairs and walking
downstairs, laying) by processing body signals through a supervised Machine Learning (ML) algorithm for
hardware with limited resources.

3. 10T-Based Information System for Healthcare Application: Design Methodology Approach

The research proposes an Internet of Things (10T) based health information system for outdoor and indoor use
[18]. This implemented system utilizes the magnetometer and the three-axial accelerometer, Pedestrian Dead
Reckoning (PDR), a decision trees algorithm, and thresholding. The architecture of this system enables with
accuracy the position of a person within four room-zones. Furthermore, it identifies falls and activities like
standing, laying, walking, and sitting. This system classifies current activities as dangerous, suspicious, or normal,
based on the identified activities, which are utilized to notify the healthcare professionals about possible problems.

4. Mobile Healthcare Application with Electronic Medical Record (EMR) Interoperability for Diabetes
Patients

This paper presents development of mobile healthcare application for the Android operating system to provide
self-diabetes management [19]. This application contains of weight management, diabetes management, stress and
depression evaluation, cardio-cerebrovascular risk evaluation, and exercise management. Also, this application
synchronizes data with the registered hospital’s EMR database to provide accurate data with a process of data
input. This paper introduces a detailed structure and functionalities of the application, along with EMR data
synchronization. Therefore, this application interfaces with the hospital's Electronic Medical Record system were
developed to provide personalized services by analyzing the latest medical data from the considered EMR system.

Compared to our solution, the applications presented above do not work on computers, medical devices, and
bracelets all together and do not provide medical posts. Thus, patients cannot communicate as on social media.
Also, they do not target the Iragi environment. The strengths and weaknesses of the proposed systems are shown
in Table 1 below.
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TABLE I RELATED PROJECTS
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Closely
related Strengths Weaknesses
work
living alone, especially | tracking like
those  with  limited EL%O;’ pressure,
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. Does not support
3.The achieved person’s | communication
localization ~ accuracy | 2nd appointment
- . with real doctors.
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level localization
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1.The process for data | cannot
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medical information. and appointment
with real doctors.
B. Description of the MediCare System

Before describing the questionnaire and its results, we give bellow a short description of the evaluated system.
A detailed description of the system is done in a previous published paper [24]. The Medical Social Media System
(MediCare) has the following types of users:

- People/Patients, in search for a physician, asking for medical advice, read medical publications to enhance
their medical culture and raise caution for disease avoidance, deliver the patient's health information and make an
appointment with the physician. Furthermore, they can communicate with physicians through a mobile call, SMS,
or instant message within MediCare platform, or by e-mails through the system.

- Physicians can monitor the health state of their patients. They can ask for health information, visualize their
health logs, and offer medical advice for platform users. Physicians can read the most recent healthcare news and
publish their medical advice.

The general architecture of the system is given in Figure 1.
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Figure 1. MediCare system architecture

The user can register by writing his/her data using a PC, a tablet, or a smartphone. The medical data is
collected from patients by using different wearable devices, like smart bracelets. The system collects information
from the user, such as heart rate and blood pressure measurements by adding wearable sensors or digital medical
devices and stores information in the system’s database, which can create medical reports for the user and offers
the possibility to transmit the patient’s medical data to the physician. The system enables physicians to monitor
their patients’ health status.

3. Questionnaire And Sampling

To determine the usability of the MediCare system and the efficiency of the user's interaction with the system,
a questionnaire was created. The sampling method used was purposeful sampling and the questionnaire was
distributed to the users, patients, and physicians to know their view regarding the system. A total of 30 persons
answered the questionnaire.

The questionnaire was designed with respect to the users' point of view (patients and physicians) regarding the
possibility of using the system, their evaluation of the system, the degree of their satisfaction with it and their
interaction with it based on a period of two months usage of MediCare system. In total, there were 30 responders
(persons from 37 to 78 years), out of which 4 physicians and 26 patients with different ages, academic
graduations, and gender. The questionnaire was organized in the following way:

. The first category of questions focused on the background of the participants.
. The second category identified the extent of interaction with the MediCare platform.

. The last category of questions aimed to evaluate the usefulness of MediCare and the ability to use it in
the healthcare process.

A Analysis of Results

The first group of the questionnaire includes basic questions for users such as age (37 to 78 years), gender
(63.3% male and 36.7% female), specialization (10% physician, 3.3% medical worker, and 86.7 % user or patient)
and education level (40% undergraduate, 43.3% bachelor, 16.7% postgraduate).

The users were divided per ages as groups for every 10 years (less than 40 years is 6.7%, from 40-49 is 23.3%,
from 50-59 is 6.7%, from 60-69 is 36.7%, and equal or more than 70 is 26.7%), as in Figure 2.
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Figure 2. Age groups

The responders answered the question "Do you have special needs or are you suffering from a chronic
disease?" with yes for 63.3% and 36.7% answered no, as in Figure 3. In addition, the persons who answered
positively have diabetes, hypertension, or heart palpitations.

Q5_special_needs_or_chronical_disease

20

Frequency

T T
Yes Mo

Q5_special_needs_or_chrenical_disease

Figure 3. Users with special needs or who suffer from a chronical disease

The second group includes evaluating the degree of users’ interest and their interaction with the MediCare
system. The users answered this question: "Are you interested to use this health care application?" with yes by
96.7% of the population and the remainder of 3.3% answered no. The results can be seen in Figure 4.

Q3_intrested_in_application
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e — |
o T T
res Mo
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Figure 4. User interest regarding the MediCare application
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For the question "Do you think it’s useful to send health data directly from a healthcare system to your
physicians?", 96.7% of the responders answered “Yes” and 3.3% of them answered “No” (Figure 5). From the
answers, it was observed that most of the users like to send their health data to their physicians through the
proposed system.

Q6_useful_of_sending_health_data
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Figure 5. Sending health data directly from a healthcare system to physicians
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Figure 6. Communication between patients and physicians
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Figure 7. System features

For the question “How would you prefer the contact between physician and patient?”, the answers are the
following: 1 - In-person is 76.7% ‘Important’ and 16.7% ‘Neutral’. 2 - “Telephone’ is 63.3% ‘Important’ and
30.0% ‘Neutral’. 3 - 'Email' is 50.0% ‘Important’ and 43.3% ‘Neutral’. 4 - ‘this healthcare system’ is 33.3% ‘Very
Important’, 30.0% ‘Important’, and 36.7% ‘Neutral’. The detailed results are presented in Figure 6. From these
answers, it was observed that most of the users prefer to communicate by using new technologies and especially
the MediCare system.

For the question “How do you find the following features in this system?”, the answers were centralized and
illustrated in Figure 7. From these answers, it is observed that most of the users are interested in the features of
MediCare system.

B. MediCare Usability Evaluation

The third category includes evaluating the usability of the system using the question: “Evaluating the usability
of this system by selecting one from each group” based on usefulness, ease of use, ease of learning, satisfaction.
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The answers are illustrated in Figure 8 and they were the following: 1 - Usefulness, 30.0% of participants
choose “It is useful”, while 23.3% choose “It meets my needs”. 2 - Ease of Use, 50.0% of participants choose “It
is easy to use”, while 23.3% choose “It is user friendly”. 3 - Ease of Learning, 40.0% of participants choose “I
easily remember how to use it”. 4 - Satisfaction, 73.3% of participants choose “I am satisfied with it”.

Evaluating the usability of this system
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Figure 8. System usability evaluation

For the question “Choose one to evaluate the MediCare system usability”, it was observed that most of the
participants (73.3%) find that the system improves the quality of medical care provided, as in Figure 9.

Q9_medicare_system_usability
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Figure 9. MediCare system evaluation

For the question “Please state your level of agreement or disagreement for the following statements based on
your experience with the MediCare system”, it was observed that most of the participants agree that the MediCare
system s efficient, because 63.3% find the system efficient, 60.0% find the system interesting, and 66.7% find the
system inventive.
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C. Discussion

Iraq is a developing country putting extensive efforts of modernization in medical technology in the last years.
Healthcare has a positive effect on the work providing faster and easy access to medical services and, thus,
enables healthcare professionals make better decisions. Also, the number of people using smart technologies is
growing in lrag, which increases their interaction with technology and helps them learn new techniques like
smartphones, healthcare applications, smart bracelets, digital blood pressure devices and smart scales in a better
manner. Therefore, it will be easy for patients and medical workers to use the MediCare platform which helps
them achieve better success and growth in healthcare. Using MediCare increases efficiency at work helping
patients interact with physicians in a better way.

The analysis of the Iraqi physicians’ usability of the healthcare mobile applications reveals that physicians in
Irag use social media applications on their smartphones or computers and that they tend to use these applications
frequently in their medical practice to help them make decisions regarding healthcare and facilitate the diagnosis
process. On the other hand, regarding the users’ interest in MediCare, it was concluded from the current study that
the ease of use and usefulness of the system plays an important role in determining the intention of physicians and
patients to use and adopt such a system in their healthcare practice.

There is a noticeable interest among the responders (about 92%) concerning some features provided by the
system. These are enumerated below in Table 2, considering the priority order for the users' desire and degree of
satisfaction with the functions of the system:

TABLE II. LIST OF USABILITY RESULTS
No Most desired features Optional desired features
Send health data Give physicians the
directly from a | key information they
1 healthcare system to the | need regarding patient
physicians. history.
Contact  between .
physician and patient by Add. and |r_1troduce
2 ; health information and
MediCare system laboratory results
(reliability). y :
Make an Interact with other
appointment and get
3 people who have the
counsel from a .
o same disease.
physician.
4 Chat. Meet user needs.
Read and share Function  properly
5 . . even at slow Internet
medical advice.
speed.
Read the health
6 news.
7 Interested.
Improve the
quality of the
8 provided medical
care (performance).
9 Usefulness.
10 Satisfaction.
1 Ease of use.
12 Efficiency.

Overall, it can be concluded that users like the MediCare system.
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4. Conclusions

The current healthcare systems in Irag have some usability obstacles that annoy users, such as the need for
appropriate functionality, the necessity of flexibility and documentation. System usability issues can cause a waste
of time in data entry, delays in displaying results and decrease system output and users' satisfaction. Therefore,
health providers are determined to effectively improve the healthcare service usability for all beneficiaries.
Developing MediCare is one of the efforts to enhance patients’ user experience in healthcare services in Iraq. In
addition, this system allows physicians, healthcare administrators and IT workers to provide valuable healthcare
services in Iraq and facilitates interaction between physicians and patients. The current research aimed to make an
overview of the effectiveness and usability of MediCare and the ability of physicians and patients to cooperate and
interact with this healthcare platform. The targeted groups are medical workers in Iraq, patients and users who
have an interest in medical treatment and advice.

In this paper, the results of a survey concerning the analysis of this medical social-media platform, MediCare,
have been presented. It was observed that responders use healthcare applications in general. It was also observed
that most physicians and patients consider that MediCare is useful because the system includes healthcare,
diagnosis, and treatment aid. In addition, they can browse and display medical advice and share it.

In conclusion, physicians and patients agree that this system is good and can be used in their practice.
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