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Introduction: Mobile-based self-care applications can help patients with 
hepatitis increase their awareness about various aspects of the disease. This 
study aimed to develop and evaluate a self-care mobile app for viral 
hepatitis. 

Material and Methods: This study was conducted in three steps.  In the 
first step, a questionnaire containing 24 topics in four sections was used to 
determine the potential app contents. In the second step, the app was 
developed using the Android Studio 3 development environment and Kotlin 
programming language. In the third step, the quality of the app was 
evaluated using mobile app rating scale (MARS). The Questionnaire for User 
Interface Satisfaction (QUIS) was used to evaluate user satisfaction. 

Results: A high priority was given to the following contents of the medical 
and health information section; describing ways of transmitting hepatitis 
(81.7%), dealing with high-risk behaviors (80.6%), and methods of 
preventing hepatitis (79.6%). The MARS and QUIS evaluations’ results 
showed that the quality of the app and the user satisfaction with it were at a 
good level. 

Conclusion: Since according to the participants, the topics related to the 
“medical and health information” section were the most important contents, 
we recommend addressing this part in designing other self-care apps. 
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INTRODUCTION 

Hepatitis or inflammation of the liver is one of the 
most prevalent diseases worldwide. Viruses are the 
main cause of hepatitis. However, there are other 
reasons, such as autoimmune diseases, infections, 
and the secondary effects of drugs, toxins, and 
alcohol. Viral hepatitis can be in acute and chronic 
forms. Chronic hepatitis can cause fibrosis, cirrhosis, 
and liver cancer. Among viral hepatitis A, B, C, D, and 
E, types B and C are the most prevalent [1]. 

The World Health Organization (WHO) estimates that 
about 257 million people across the world were 
infected from viral hepatitis B, and 887,000 people 
died from its complications, such as cirrhosis and 

liver cancer, in 2015 [2]. Approximately 71 million 
people have hepatitis C, and 399,000 people died 
from this type of hepatitis in 2016 [3]. In Iran, about 
1.5 million people have hepatitis B, and about 400 
thousand people suffer from hepatitis C [4]. 

Due to the high prevalence of viral hepatitis and its 
burden on the health care system, patient self-care 
against this disease can improve control and 
prevention strategies. Involving the patient in the 
disease management process increases their 
awareness and supports making informed decisions 
about multiple treatment options [5]. 

 Access to and using information and communication 
technology, especially mobile phones, has expanded 
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since 2000 and has become a part of everyday life. In 
2021, approximately 3.8 billion of the world's 
population are expected to use smartphones [6]. 
Smartphone users use different applications (apps) 
such as mobile health (mHealth) apps. In 2017, about 
325,000 mHealth apps were available in numerous 
app stores [7].  MHealth can be used for different 
purposes such as emergency management, disease 
control, human resources management, clinical 
decision support, patient monitoring, health 
promotion, and e-learning for public and healthcare 
providers [8]. Considering end-users needs in the 
development phase of mHealth apps can improve the 
usage and acceptance rate of these apps. In addition, 
using reliable and evidence-based information in the 
development of app contents ensures users safely use 
these apps [9, 10]. 

Mobile apps can improve the self-care performance 
of patients with viral hepatitis [11]. However, so far 
the use of hepatitis-related apps has been low. It is 
possibly due to a lack of evidence-based design and 
limited functionalities of these apps [12]. Moreover, 
failure to consider users' needs in the development 
cycle leads to low use of apps [13].  In Iran, a small 
number of hepatitis apps are available in app stores. 
The initial assessments of these apps showed that 
their contents are not developed based on scientific 
evidence and the opinion of end users have not been 
used in the design of these apps. On the other hand, 
the designed apps for viral hepatitis is only on one 
hepatitis such as hepatitis B [11]. The objective of this 
study was to develop and evaluate a self-care mobile 
app for patients with viral hepatitis. 

MATERIAL AND METHODS 

Study design 

This cross-sectional study was conducted in three 
steps: determining the contents required for app 
development, app development, and evaluation of the 
app. 

Determining the contents 

In the first step, a questionnaire was developed to 
determine the topics needed to develop the content 
of a self-care mobile app for viral hepatitis. The 
questionnaire items were determined based on a 
review of the literature [11, 14, 15], a review of apps 
available at Cafe Bazaar and Google play, and the 
opinion of three infectious diseases and five medical 
informatics specialists. The questionnaire consisted 
of  24 questions in four sections including medical 
and health information (9 questions), pharmaceutical 
information (5 questions), tests and examinations (5 
questions), and disease management (5 questions). 
Each question can be answered on a 5-point Likert 
scale (very low to very high). At the end of each 
section, the participants could add other topics using 

an open question. The content validity of the 
questionnaire was confirmed based on the opinions 
of 3 health information technology and 3 infectious 
disease specialists. In addition, the reliability of the 
questionnaire was confirmed by Cronbach's alpha of 
0.93. A sample of 93 patients with viral hepatitis B 
and C who visited the infectious disease specialist's 
office were invited to complete the questionnaire. 
This sample size was calculated using the information 
from a relevant study [11] and then Cochran’s sample 
size formula (z=1.96, p=0.6, q=0.4, d=0.1). The 
inclusion criteria were patients under 50 years old, 
having at least a diploma degree, possessing a 
smartphone with an Android platform, and being 
able to use mobile apps. Of the 93 individuals in the 
sample, 74 patients with hepatitis B and 19 patients 
with hepatitis C were selected. The recruitment of the 
participants in the sample was based on the 
prevalence rate of hepatitis B infection (2%) and 
hepatitis C (0.5%) in Iranian society [16]. The 
questionnaire was administered to the participants 
in paper form or electronic via WhatsApp social 
network. 

 The questions for which at least 50% of the patients 
selected high or very high options were selected as 
the topics of content for app development. In 
addition, in response to the open questions, if a new 
topic is suggested by at least 40% of the participants, 
this topic is included in the app development [14].  

Development of the app 

In the second step, the app was developed based on 
the results of the first step. This app is based on the 
Android platform and was made for smartphones and 
tablets. Android platform development was done by 
Android Studio 3 development environment and 
Kotlin programming language. The user interface of 
the app was first sketched (pre-development or 
prototype) and then implemented by the Android 
design language, XML, in Android Studio. Data 
storage and receiving dynamic news and information 
seen in the app was done by connecting to the client-
server. This information is stored in the MYSQL 
database by the management panel that was 
designed and is sent to the app by the interface API 
between the program and the database. The API 7.0.1 
programming language, a scripting language for 
developing websites and web apps, was used to build 
the API and admin panel. In this panel, the Laravel 5.8 
framework, which is one of the most powerful 
frameworks currently for website development and 
web tools, was used. The interface of admin panel 
was created using Semantic UI framework. 

Evaluation of the app 

In the third step, two evaluations were performed. 
First, an infectious disease practitioner and two 
medical informatics specialists evaluated the quality 
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of the app using mobile app rating scale (MARS). 
MARS is a valid tool for classifying the quality of 
mobile health apps. This tool contains four sections of 
objective quality including engagement (5 
questions), functionality (4 questions), aesthetics (3 
questions), information (7 questions), and a section 
for subjective quality (4 questions) [17]. To control 
cross-cultural adaptation of this tool, it was 
translated into Persian and then translated back into 
English. Three medical informatics specialists 
confirmed the validity of this tool. The reliability of 
the tool was confirmed with Cronbach's alpha of 0.87 
by testing on two available apps in Cafe Bazaar and 
two apps in Google Play related to hepatitis. Before 
evaluating the app, a training video on the MARS 
evaluation was provided to the specialists. Both the 
Persian and English versions of MARS were sent to 
the specialists via email. How to install the app was 
also explained to the specialists via phone calls. Every 
23 items in MARS have been designed based on a 5-
point Likert scale (1=inadequate to 5=excellent). A 
not applicable option is provided for some items that 
may not be applicable for an app. After data 
collection, the mean score of each section was 
calculated separately. The mean score of the four 
objective sections was regarded as the mean score of 
the app for each evaluator and the mean score of 
three evaluators was considered as the quality score 
of the app. The mean score of the subjective section 
was also calculated separately as an objective score. 

Second, to determine the level of user satisfaction 
with the app, twenty users with hepatitis B and C 
completed the questionnaire for user interface 
satisfaction (QUIS) two weeks after using the app. 
This questionnaire was sent to the participants via 
Whatsapp messages and instructions on how to 
download and install the app was given via phone 
calls. This questionnaire has five sections, including 
the overall reaction (6 questions), screen (4 
questions), terminology and information (6 
questions), learning (6 questions), and general app 
capabilities (5 questions). In this study, the QUIS was 
first translated into Persian and then translated back 
into English to control cross-cultural adaptation. 
Three medical informatics specialists confirmed the 
validity of this instrument, and its reliability was 
confirmed with Cronbach's alpha of 0.95. Out of 93 
patients participating in the first step, 20 patients 
were randomly selected. In similar studies, five [11] 
and 10 [14] users were selected to evaluate the app, 
but in this study, 20 patients (16 with hepatitis B, and 
4 with hepatitis C) were selected to increase the 
validity of the research. Each question in the QUIS can 
be answered by selecting a score on the range of 0 to 
9. The mean score of each section and an overall 
mean of the app were calculated separately. The 
mean scores of 0 to 3 were considered poor 
satisfaction, 3 to 6 medium, and 6 to 9 good (Fig 1).  

 

Fig 1: The stages to perform the study 

RESULTS 

Determining the contents 

One hundred thirty-two medical records were 
reviewed to achieve the 93 samples (74 with 
hepatitis B and 19 with hepatitis C) based on all the 
inclusion criteria. The demographic characteristics of 
the participants in this phase of the study are shown 
in Table 1. Sixty-four out of 93 participants (68.8%) 
were male. The age range of most participants (n=47, 
50.5%) was 31-45 years, and most of them had a high 
school diploma (n=50, 53.7%). 

Table 1: Demographic characteristics of the participants 

Demographic variables  Hepatitis B Hepatitis C 

Gender 
Male 47 (63.5%) 17 (89.5%) 
Female 27 (36.5%) 2 (10.5%) 

Age 
15-30 28 (37.8%) 6 (31.6%) 
31-45 37 (50%) 10 (52.6%) 
46-60 9 (12.2%) 3 (15.8%) 

Education 
degree 

High 
school 
diploma 

34 (45.9%) 16 (84.2%) 

Associate 12 (16.2%) 2 (10.5%) 
Bachelor 27 (36.4%) 1 (5.2%) 
Master 1 (1.3%) - 

Total  74 (100%) 19 (100%) 

Table 2 shows the topics of contents determined for 
the development of the app. Sixteen out of 24 
surveyed topics were given a high or very high score 
by more than 50% of the participants. These topics 
were used to develop the app.  Among these topics, 
three topics “describing ways of transmitting 
hepatitis”, “dealing with high-risk behaviors”, and 
“methods of preventing hepatitis” belonging to 
“medical and health information” were selected by 
more than 79% of the participants. Among the 
rejected topics, the “calculating body mass index 
(BMI)”, “describing liver functions and anatomy”, and 
“using subject-related images” from “disease 
management” and “medical and health information” 
sections received lower priorities and were selected 
by less than 39% of the participants. 
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Table 2: Topics of the contents used to develop the self-care 
mobile app for viral hepatitis patients 

Section Topic* Freq. (%) 

Medical and 
health 
information 

Describing liver functions 
and anatomy 

34 (36.6) 

Introducing different types 
of hepatitis 

62 (66.7) 

Describing ways of 
transmitting hepatitis 

76 (81.7) 

Dealing with high-risk 
behaviors 

75 (80.6) 

Family education about the 
disease 

67 (72) 

Methods of preventing 
hepatitis 

74 (79.6) 

Diet for patients with 
hepatitis 

51 (54.8) 

Daily activities of patients 
with hepatitis 

40 (43) 

Using subject-related 
images 

37 (39.8) 

Pharmaceutical 
information 

List of medications specific 
to each type of hepatitis 

49 (52.7) 

Explaining the medication 
mechanism of action on the 
disease in a simple 
language 

38 (40.9) 

Possible medication 
interactions and allergies in 
patients with hepatitis 

51 (54.8) 

Consequences of irregular 
use of drugs 

54 (58.1) 

List of vaccines required 
for patients with hepatitis 

64 (68.8) 

Tests and 
examinations 

The possibility of recording 
tests and liver tests results  

58 (62.4) 

The possibility of 
displaying patient test 
results in diagrams 

44 (47.3) 

The possibility of 
displaying the normal 
values of lab tests to 
compare with patient’s test 
results 

50 (53.8) 

Alerting patients about the 
abnormal results of tests to 
visit a physician 

68 (73.1) 

Displaying test results with 
different color, for example, 
red for abnormal test 
results 

50 (53.8) 

Disease 
management  

Using an embedded 
calendar 

38 (40.9) 

The possibility of 
scheduling a test and 
alerting for the test 

50 (53.8) 

The possibility of 
scheduling and alerting 
appointments with 
physicians 

45 (48.4) 

The possibility of 
scheduling and alerting 
medication consumption 
periods  

53 (56.9) 

The possibility of 
calculating Body Mass 
Index (BMI) 

(29) 

*The necessary and selected topics are shown in bold. 

Development and evaluation of the app 

The mobile app for viral hepatitis was developed on 
the Android operating system using the topics of 
content that were determined in the previous step. 
Three pages of the app have been shown in Fig 2.  

  

                      a                                               b                                           c 

Fig 2: App pages: a) App download guide, b) App main page, 
and c) App menu  

The means of the scores given by the infectious 
disease specialist and two medical informatics 
specialists to determine the quality of the app are 
presented in Fig 3 based on five sections of MARS. The 
quality of the app related to four sections received a 
mean score of ≥4 out of 5. 

 

Fig 3: Mean score of the app quality based on MARS sections 

The mean score of user satisfaction with the app 
based on QUIS is shown in Fig 4. The satisfaction of 
users concerning all five sections received a mean 
score of higher than seven on the scale of 1-9.  

 

Fig 4: Mean scores of user satisfaction with the app 
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DISCUSSION  

Principal findings 

This study focused on the development and 
evaluation of self-care app for patients with viral 
hepatitis to manage this disease. Among the four 
sections of topics, most of the important topics from 
the patients’ perspective were related to the “medical 
and health information” section. The topics 
“describing ways of transmitting hepatitis”, “dealing 
with high-risk behaviors”, and “methods of 
preventing hepatitis” achieved the highest score. 
“The possibility of calculating body mass index 
(BMI)”, “describing liver functions and anatomy”, and 
“using subject-related images” attained the lowest 
score. The selected content topics from all four 
sections and other functionalities were used to 
develop the app. The results of the two evaluations 
showed that both the quality and the user satisfaction 
with the app were at a good level based on MARS and 
QUIS. Among different sections of objective quality in 
MARS, the "functionality" section obtained the 
highest and "information" and “engagement” sections 
obtained the lowest mean scores. Although the result 
of the evaluation with QUIS showed a high user 
satisfaction with different sections, the "terminology 
and information" and "overall reaction" sections 
achieved the highest and lowest mean scores, 
respectively. 

Needs assessment 

The result of our study showed that according to 
patients the three topics of “describing ways of 
transmitting hepatitis”, “dealing with high-risk 
behaviors”, and “methods of preventing hepatitis” 
from the “medical and health information” section 
were the most important topics. Consistent with this 
result a similar study that was conducted to develop 
a mobile app for self-management of patients with 
chronic hepatitis B showed that the disease-related 
information component was highly selected by 
patients [11]. Another study that developed a 
measure for self-management of hepatitis B showed 
that symptoms monitoring, lifestyle change 
management, psychosocial impact controlling, and 
disease information availability are the main 
components in evaluating behavior management of 
hepatitis B patients [18]. Another study mainly 
addressed treatment, substance use, psychological 
problems, and patient’s knowledge to evaluate a self-
management app for hepatitis C [19]. Hyun, et al. in a 
study, evaluated Hep Talk as a messaging app for 
involving hepatitis B patients in their healthcare 
process [20]. This study classified patients’ messages 
into four sections: searching healthcare providers, 
appointment reminders, disease-related information, 
and financial issues. Learning transmission ways of 
hepatitis, identifying high-risk behaviors, training 

prevention methods, and educating viral hepatitis 
patients about tests and treatments can help control 
and eradicate this disease [21]. Consistent with our 
results, this finding indicates that the highest priority 
of hepatitis patients in using mobile apps is to 
develop knowledge and awareness about it. 
Nonetheless, attention to other capabilities of the app 
from their point of view is less important. The higher 
priority of the “medical and health information” 
section compared to other sections can be due to the 
lack of information about the impact of different 
capabilities of self-care apps on disease management. 

The opinion of the participants in our study was 
consistent with the opinion of the infectious disease 
specialists and health information managers 
participating in the previous study about the lower 
priority of BMI for hepatitis and HIV patients [22]. 
This result indicates that unlike in chronic diseases 
that affect body fat, such as diabetes [23] and 
hypertension diseases [24], BMI calculation in viral 
diseases is less important.  

App development and evaluation 

Our app obtained the highest mean score concerning 
the "functionality" and the lowest mean scores 
concerning the "information" and “engagement” 
sections of MARS. Consistent with the result of the 
current study, an app review study that focused on 
the quality assessment of hepatitis C virus apps using 
MARS showed that the “functionality” of all 12 
reviewed apps had the highest mean score among 
[25]. The “functionality” section addresses usability 
criteria including performance, ease of use, 
navigation, and gestural design. The usability criteria 
are among the factors that influence acceptance and 
continuous use of mobile applications [26]. 
Therefore, in this study, the usability of the app has 
been considered to an acceptable extent.  

Similar to our result, a study that used MARS for 
evaluating the quality of the apps for self-
management of patients with chronic hepatitis B 
[11], and another study that reviewed and assessed 
hepatitis C apps [25], showed that the “engagement” 
section received the lowest mean score. The 
engagement section has subsections, including 
entertainment, interest, customization, interactivity, 
and target group. Using end-user opinion in the 
development of apps can increase their use [13]. App 
developers should pay more attention to this issue 
during the development phase to improve 
engagement criteria. Generally, researchers and app 
developers have not equally addressed all the 
designing details in accordance with standard tools 
such as MARS.  

The user satisfaction evaluation of our app using 
QUIS showed that the "terminology and information" 
section achieved the highest and "overall reaction" 
the lowest mean scores. The "terminology and 
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information" section includes using consistent terms 
throughout the app, using task-related terminology, 
consistent positioning of messages on the screen, 
providing clear prompts for input, presenting the 
progress of the computer continually, and generating 
helpful error messages. Consistency in style and term 
is an important criterion in the usability evaluation of 
smartphone apps. Observing consistency in the 
design of mobile apps can prevent user confusion 
when using the app [27].  

Similar to our study, in a study that developed a self-
management app for patients with asthma and 
evaluated it using QUIS, the lowest mean score was 
related to the "overall reaction" section from the 
perspective of patients [28]. The "overall reaction" 
section of QUIS measures the user's perspective on 
the overall features of the app using options including 
wonderful, easy, satisfying, adequate power, 
stimulating, and flexible. Evaluation questionnaires 
usually use necessary patterns and items for 
evaluating an app; therefore, utilization of these 
items when developing an app is useful. 

Limitations 

In this study, the needs assessment was performed 
only on patients visiting a medical center. Collecting 
data from various medical centers may yield more 
accurate results. Since the Android operating system 
has about 73% of the mobile operating system’s 
market [29], in this study, the app was developed on 
the Android operating system. However, for higher 
popularity, the app needs to be compatible with iOS 
as well. 

CONCLUSION  

In this study, various references were used to 
determine the content of the app, including several 
related apps, relevant literature in this field, and the 
opinions of experts. Then, a questionnaire was 
developed based on the collected information and the 
final content of the app was determined using the 

perspectives of hepatitis patients. This method led to 
the development of an app with a good level of quality 
and user satisfaction. Since the topics related to the 
“medical and health information” section were the most 
important content from the users’ point of view, this 
part deserves more attention in designing other self-
care apps in the future. Using the same approach 
utilized in this study to design future self-care apps, 
let patients play an essential role in managing their 
condition.  
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