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Abstract—Mobile technology has been increasingly used in 

healthcare services. However, little has been done in handling 

patients of chronic disease.  Accordingly, this study aims to 

design a mobile reminder system that cares for patients’ self-

management of their chronic diabetes.  To achieve the main aim, 

the following sub objectives have been formulated; (i) to identify 

the requirements for the mobile healthcare reminder suitable for 

chronic diabetes, (ii) to develop and construct the prototype of 

the system, (iii) to evaluate the prototype in terms of perceived 

usefulness, perceived ease of use, and satisfaction. The prototype 

has been evaluated using an adapted questionnaire, involving 30 

patients in Baghdad Hospital. The results reveal that the 

prototype is perceived useful and easy to use by the participants.  

Also, they are highly satisfied with the prototype. The outcome of 

this study would help mobile healthcare applications developers 

to design future mobile reminder system particularly for patients 

who are suffering from chronic disease. 
 

Index Terms—Mobile Healthcare; Perceived Usefulness; 

Perceived Ease of Use; Satisfaction. 

 

I. INTRODUCTION 

 

Mobile health (M-health) has been popularized since the last 

decade by research communities as well as the manufacturing 

sector [1]. Recent advancement in mobile technology has 

enabled mobile devices to perform functions previously not 

possible with handheld devices [2]. In addition, the 

advancement in the utilization of android and smartphones has 

accelerated the betterment of technologies in the 

communication industry.  It presents some current challenges 

in terms of accuracy and reliability of mobile applications.  In 

fact, Arnhold et al. [3] found that mobile applications are 

increasingly used in managing various tasks in daily life. As 

an example, in healthcare industry, m-health applications are 

used to support the management of illnesses, and in promoting 

health awareness and well-being [4]-[6]. Among common 

diseases, diabetes is considered as a one of the most widely 

spread [7]. On top of that, it is a chronic disease that requires a 

lifelong care [8].  

With the emergence of various mobile technology platforms 

and the need to make diabetes logs more accessible, several 

forms of diabetes self-management applications have been 

developed [9]. These applications range from a straight 

conversion of conventional paper logs into an electronic form 

to unique designs that strive to achieve positive health 

behaviour changes in patients [10]. In addition to mobile 

communication and related features, which acquire more 

reputation because of their intelligence, mobile services can 

play a vital role in addressing the essential demands of 

prevention, the initial identification, and efficient self-

management of diabetes. Therefore, many previous studies 

recommend that mobile reminder applications should support 

patients’ self-management by facilitating their education, 

behaviour change, and adherence to recommended care 

practices [11-13]. Besides that, Belzer et al. [14] and Hanauer 

et al. [15] also studied the requirements related to diabetes 

management.  In short, it is recommended that the healthcare 

industry should take the advantage of modern communication 

technologies, such as smartphone and tablet that offer 

remarkable access to data with the intention of helping the 

masses for managing their health.  This really could positively 

impact the management of healthcare. 
 

II. PROBLEM STATEMENT 
 

According to International Diabetes Federation, 371 million 

people between the age of 20 and 79 suffered from diabetes 

worldwide in 2013.  The number is estimated to increase to 

552 million people by 2030 [16]. 77 per cent of people with 

diabetes live in low- and middle-income countries, including 

Iraq. Figure 1 shows a comparison between the diabetic 

sufferers in Iraq, Yemen and Syria. 

In a recent study conducted by International Diabetes 

Federation [16], among three unstable Arab countries (see 

Figure 1), Iraq records the highest diabetes prevalence. 

Interestingly, Arnhold et al. [3] found that diabetes prevalence 

increases with age. Thus, the young, youth, and elderly are the 

largest target groups that could benefit from the mobile 

diabetes application. On the other hand, based on a systematic 

review carried out by Arnhold et al. [3], works on m-health 

applications focusing on reminder function are lacking.  Based 

on the needs, such initiative requires an urgent attention. 

The widespread availability of mobile phones enables such 

reminder application to support electronic disease 

management, which opens up the potential of a new approach 

in enhancing the self-management of diabetes. Unfortunately, 

studies that develop applications focusing on chronic diabetes 

are still in the infancy, even though the healthy living factor 

and wellness are deeply-attended to by the research 

community working on mobile applications. It should be 

urgently worked-on, because m-health reminder is a very 
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beneficial apparatus, particularly if medical officers or patients 

are stretched for time [17], [18]. Consequently, this study aims 

to develop a mobile healthcare reminder that allows patients 

with chronic diabetes to self-care of their condition, through 

their interaction with physicians (medical officers).  Besides 

being independent, quick monitoring of the disease, the 

process also reduces the operational cost. 

 

III. PREVIOUS STUDY 
 

Several studies have been conducted to enhance the self-

management of chronic diabetes, with different healthcare 

conditions ranging from public awareness to more real-time 

monitoring. Having compared those studies, the results are 

depicted in Table 1. 

 
 

Figure 1: Ranking of diabetic people in Iraq compare with other countries 

 

    
 

Table 1 

Results of comparative analysis 

 
 

With reference to Table 1, this study deduces that not all 

features are appropriate for a mobile healthcare reminder.  

Hence, an appropriate system for self-managing chronic 

disease should include appointment scheduling, food 

management, SMS, diabetes recommendations, and online 

chatting features.  

 

 

 
 

Figure 2: Research procedure 

 
 

 

 

IV. RESEARCH METHODOLOGY 
 

A methodology is the strategy or architectural design by 

which the researcher maps out an approach to problem-

finding or problem-solving [27]. In general, this study 

achieves its objectives through a process that consists of five 

main phases as seen in Figure 2. 

Figure 2 shows that the process begins with understanding 

the existing system through a theoretical study.  It is followed 

by identifying the requirements of the system.  Both phases 

are part of the literature study. Then it is followed by 

constructing the generic requirement for mobile healthcare 

reminder in the form of Unified Modelling Language (UML) 

and Java programming.  Then, the system is evaluated through 

a set of questionnaires. 

 

V. SYSTEM IMPLEMENTATION AND SNAPSHOTS 

 

The prototype has been successfully and completely 

developed comprising of all the requirements defined by the 

functional requirements. Java android and JavaScript were 

used for coding and the database was developed using SQL. 

The interface has been developed using Photoshop. In general, 

the admin (medical officer) is able to manage the medicines 

and the food for the patients (Figure 3).  Besides that, the 

admin could also determine the appropriate activities for the 

patients.  
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Intelligent diabetes system Alotaibi et al. [19]   ×  × × 

Diabetes management system Jung and Hinze [20]  × ×  × × 

Glucose Buddy Kirwan et al. [21]   ×  ×  × 

Children vaccination reminder system Almohamed [22]  × ×  × × 

Self-management mobile app for diabetes Nguyen et al [23] ×  ×  × 

Renewing health application Ribu et al. [24]   ×   × 

SapoMed Silva et al. [25]   ×  × × 

Diabetes manager Alhazbi et al. [26]   ×   × × 

Mobile Healthcare Reminder  Proposed study      
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Figure 3: Interface for the admin 
 

When the patients have successfully logged into the system, they 

are able to view a list of options available in the system. They could 

choose to view their profile and update password, view their 

medication or others as shown in Figure 4. 
 

 
 

Figure 4: Interface for the patient 
 

VI. FINDINGS 

 

This section discusses the evaluation of the developed 

prototype. The evaluation was performed after the prototype 

has been developed to determine the level of usefulness, ease 

of use, and satisfaction of the system. The evaluation was 

carried out using a set of questionnaires, which was 

distributed to 30 patients in Baghdad Hospital. The 

questionnaires were adapted from Abdalla [28], based on the 

Technology Acceptance Model. The items in the 

questionnaires are measured using Likert scale from 1 to 5, in 

which 1 is for strongly disagree and 5 for strongly agree. Each 

respondent was given a brief description on the functionality 

of the prototype. In addition, the respondents were allowed to 

use the prototype, and finally they were given a set of 

questionnaires to obtain their perception. The result reveals a 

Cronbach Alpha greater than 0.8. The results of the evaluation 

on Perceived Usefulness are shown in Table 2. 

Based on the results, the prototype helped the respondents 

to quickly attain tasks (M = 3.37 and SD = 0.718). It also 

helped them to manage the task (M = 3.53 and SD = 0.571) at 

the right time (M = 3.60 and SD = 0.724). Finally, the 

prototype supported them to achieve their needs (M = 3.73 

and SD = 0.521). 

 

Table 2 

 Perceived Usefulness 
 

Questions Mean SD 

The system is easy to be learnt 3.73 0.640 

The interaction with the system is easy and 
understandable 

3.73 0.740 

I find the system is flexible 3.77 0.568 

Overall, I find the system is easy to use 4.00 0.455 

 

The results of the evaluation on Perceived Ease of Use are 

shown in Table 3.  The respondents agree that the prototype 

was easy to learn (M = 3.73 and SD = 0.640). Besides that, 

the interaction with the prototype was easy and 

understandable (M = 3.73 and SD = 0.740) and flexible (M = 

3.77 and SD = 0.568).  Finally, the respondents agreed that the 

system was easy to use (M = 4.00 and SD = 0.455). 
 

Table 3 

Perceived Ease of Use 

 

Questions Mean SD 

The system will help me to quickly attain the 

task 

3.37 0.718 

The system will help me to manage the task 3.53 0.571 

The system will help me to manage the task 

at the right time 

3.60 0.724 

I achieved my needs 3.73 0.521 

 

The results of the evaluation on Satisfaction are shown in Table 4.  

The respondents felt comfortable while using the system (M = 3.70 

and SD = 0.596) and they enjoyed using it (M = 3.97 and SD = 

0.718). Finally, the respondents were satisfied with the system (M = 

3.93 and SD = 0.521). 

 
Table 4 

 Satisfaction 
 

Questions Mean SD 

I felt comfortable while using the system 3.70 0.596 

I enjoyed while using the system 3.97 0.718 

Overall, I am satisfy with using the system 3.93 0.521 
 

 

VII. CONCLUSION 

 

This paper describes the development of a mobile 

healthcare reminder for patients’ self-management of their 

chronic diabetes and patients’ evaluation of the system.  This 

study started with identifying the requirements for a mobile 

healthcare reminder. Having gathered the requirements 

through a comparative analysis, a prototype system has been 

developed.  Then, it was evaluated among a sample of 30 

diabetic patients in terms of perceived usefulness, perceived 

ease of use, and satisfaction. The results of the evaluation 

indicated that the developed prototype system is useful and 

easy to use.  The respondents were also satisfied with it. 

 The results of the evaluation indicated that the diabetic 

patients expect some form of mobile system that can assist 

them in self-managing their problems related to diabetes.  The 

introduction of such a system can facilitate medical 

practitioners and diabetic patients in terms of reducing the 

number of appointments since communication can be done 

online.  This helps to reduce the time, effort, and cost.  The 

results of this study correspond with the findings of the 

previous works in other countries by Boules et al. [29], 
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Kumar et al. [30], and Leonard [31].  Accordingly, this study 

adds new findings to the existing knowledge [28], [32], [33]. 
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