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Abstract

Introduction: A  mobile-based application is one of  the  potential solutions to manage conditions 
of people living with human immunodeficiency virus (HIV) in real-time. This study aimed to design 
and develop HIV self-management mobile application as a suitable solution for HIV self-management 
of people living with HIV.
Material and methods: This study was a mixed-method in nature, carried out in five phases: 1) com-
parative study of  existing mobile applications; 2) developed its’ object-oriented conceptual model;  
3) developed the  initial version approved for production; 4) implementation of  the  final version 
of  Aysoo, and 5) evaluation. Statistical population consisted of  HIV-positive people who attended 
the Iranian Research Center for HIV/AIDS (IRCHA) in 2019. 
Results: Aysoo was developed for appropriate HIV self-management, which provided the following 
main functionalities: registration of clinical symptoms, HIV/acquired immune deficiency syndrome 
(AIDS) management information, educational information in different stages of HIV, specific care 
plans based on HIV viral load, reminders to encourage medication adherence, physical activities, 
nutrition, and in-person visits. 
Conclusions: HIV mobile-based self-management application Aysoo, has been developed in com-
pliance with health information management (HIM) and infectious diseases experts’ opinions. Aysoo 
is expected to be helpful in managing HIV condition and increase medication adherence of people 
living with HIV.
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easy installation and availability (HIV/AIDS Info, AIDS-
info HIV/AIDS Guidelines, HIV clinical guide, HIV/AIDS 
Test, Liverpool HIV iChart, Nigeria HIV Guideline, HIV-
HCV Drug Therapy Guide, NACO AIDS APP, HIV-AIDS 
Test App, HIV-TEST, HIV Support, Anti-HIV Med, WHO 
HIV Tx, HIV AIDS Care, HIV Sathi, HIV Dating, Stop 
HIV, Tanzania HIV Guideline, Avoid HIV and AIDS, How 
to cure HIV, HIV/AIDS Pakistan, HIV/AIDS info Somali, 
HIV NEED TO KNOW, HIV Management in Australia, and 
HIV HELP). We extracted all their features and attributes, 
registered on a data extracted form, and classified them as 
common functions of HIV mobile-based application. 

These common extracted features were selected for 
an initial model of Aysoo. To assess validity of the selected 
features and attributes, a  research-made questionnaire was 
developed. The questionnaire consisted of 37 questions that 
were based on a 5-point Likert scale, with ‘completely agree’, 
‘agree’, ‘no idea’, ‘disagree’, and ‘completely disagree’. Validity 
of content of the questionnaire was measured by four experts 
in health information management and five infectious dis-
eases specialists. To ensure reliability of the questionnaire, it 
was completed by nine of  the above-mentioned specialists 
and experts; they were requested to complete the question-
naire for again after 10 days. Collected data were analyzed 
with SPSS, and reliability of the questionnaire was calculated 
as 0.89 using Cronbach’s a. Six experts of health information 
management (HIM) and 15 infectious diseases specialists 
completed the questionnaire and then, obtained results were 
analyzed. In the final step of this phase, comparative modal 
of Aryan was prepared for study participants. 

Phase 2

Developing object-oriented model of Aysoo: In the first 
step of this phase, to design conceptual model of initial ver-
sion of Aysoo, statistical population decided to select com-
mon features of comparative model (with 95% of minimum 
agreement). Consequently, 35 features were selected. In 
the second step, unified modeling language (UML) diagrams 
(workflow, class, and activity diagrams) were used to design 
conceptual model of Aysoo. 

Phase 3

Developing the  initial version: In this phase, the  initial 
version of HIV mobile-based self-management application 
was developed according to findings of  comparative and 
conceptual model. The  developed application can be in-
stalled on Android operating system version 4-7. 

Phase 4

Implementation: During this phase, the original devel-
oped version of mobile-based self-management application 
was implemented at the Faculty of Paramedical Sciences and 
the Iranian Research Center for HIV/AIDS (IRCHA). 

Introduction 
According to the World Health Organization (WHO), in 

recent years, about 36.7 million people are living with hu-
man immunodeficiency virus (HIV), including 1.8 million 
children, which indicates HIV as one of  the most import-
ant health concerns [1]. Since the  start of  HIV epidemic, 
about 78 million people have been infected with the virus, 
and 35 million have died from acquired immune deficiency 
syndrome (AIDS)-related diseases [2]. Therefore, healthcare 
organizations must undertake effective operational strate-
gies [3, 4] to prevent the progression of HIV infection and 
reduce the number of people living with HIV (PLHIV) [5]. 
Self-management is one of  the  new operational strategies 
for HIV infection management that can include items, such 
as control of clinical symptoms, adherence to antiretroviral 
therapy, and educational information for PLHIV [6, 7]. 

HIV self-management strategies refer to aspects, includ-
ing knowledge of  disease conditions, increase of  motiva-
tion, and self-awareness and self-efficacy improvement [8]. 
As shown in previous studies, the  more awareness about 
the  disease, the  more self-management and higher self- 
efficacy. Based on similar studies, the  use of  self-manage-
ment strategies have led to an  increase in PLHIV motiva-
tion to continue treatment, being more engaged in providing 
healthcare, and improve their own health condition [9-11]. 

In recent years, the development of mobile-based appli-
cations has led to the  use of  these technologies in various 
areas of healthcare industry [10]. Evidence is growing sup-
porting the effectiveness of  mobile-based applications for 
chronic diseases management, including HIV, type II dia betes, 
cardiovascular diseases, and obesity [12-14]. For example, 
mixed-method studies found that mobile-based applications 
for HIV care led to statistically significant improvements in 
medication regimen adherence and facilitated communi-
cation with healthcare providers [5, 15, 16]. Mobile-based 
applications provided strategies to better manage symptoms 
of  the  disease and improve overall health-related quality 
of life. However, considering the limited use of mobile-based 
applications for chronic disease self-management and lack 
of mobile-based self-management application for HIV in Iran 
[5, 17, 18], the present study was aimed to design and deve-
lop a mobile-based self-management application (Aysoo) for 
PLHIV. 

Material and methods 
The present study was a mixed-method research to de-

sign and develop a mobile-based self-management applica-
tion for PLHIV. The study was conducted in five phases.

Phase 1

Comparative study: In the  first phase of  the  present 
study, we searched for related articles and identified charac-
teristics of HIV mobile-based self-management applications. 
In this stage, we analyzed features of 25 applications due to 
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Phase 5

Evaluation: A usability evaluation was conducted to de-
termine user-friendliness, ease of use, level of  security, and 
motivational impact of  usability of  Aysoo application from 
PLHIV perspective. For this purpose, software usability 
measurement inventory (SUMI) as a standard questionnaire 
for assessing quality of use of application by end users was 
applied [19]. In this phase, statistical population included 
all PLHIV who attended the IRCHA in 2019 (n = 65), that 
had a smartphone, and entered the study with an informed 
consent. The  self-management application was provided 
to the  study participants who were requested to use it for  
30 days. After this period, dimensions of usability were evalu-
ated from PLHIV perspectives. Collected data were analyzed 
using SPSS version 19 (SPSS Inc., Chicago, Illinois, USA) and 
descriptive statistics (frequency and mean). 

Results 
By using a content analysis of 25 different applications, 37 

features were extracted. Some of them had frequently been 
used in various mobile applications, but there were some 
features, which had been used exclusively in some mod-
els and received special data from its’ user. Based on these 
findings, the  required features of  the  initial version design 
of Aysoo application were considered as follow: registration 
of clinical symptoms, ability to provide specific care plan for 
each individual user, providing HIV/ AIDS mana gement in-
formation, antiretroviral therapy suggestions (specific care 
plans based on the number of HIV per microliter of blood), 
reminders to encourage medication adherence, education-
al information in different stages of HIV, physical activities 

User registering by inserts 
the identity information  

on the login screen

and nutrition, and reminders for in-person visits, periodi-
cal tests, and vaccinations. Workflow diagram of  Aysoo is 
shown in Figure 1. 

The instruction on how to perform tasks in Aysoo appli-
cation were as follow: 
•	 Input	

Inputs are directly entered by a  user; including user-
name, password, demographic, and clinical data (age, sex, 
weight, fever), physiologic information, diet, and test results. 
•	 Process	

Patient’s data processed through formulas, such as cal-
culating body mass index (BMI), medication dose, daily in-
take of calories, daily distribution of calories, and HIV viral 
load (calculation number of HIV per microliter of blood). 
•	 Output	

Output shows the results of data analysis and reports: 
- diagrams: number of HIV and BMI; 
- various calculation reports: changes in weight and 

BMI, and number of HIV; 
- reminders: medication administration, physical ac-

tivities, in-person visits, periodical tests, and vaccina-
tions;

- calculation results: BMI, required physical activity, 
daily diet regimen, and disease stage (Figure 2). 

A sample of user-interface screens of HIV mobile-based 
self-management application Aysoo is presented in Figure 3. 
As shown in Figure 4, the HIV mobile-based self-manage-
ment application was considered as user-friendly in mod-
erate level from viewpoints of most users (n = 55, 84.6%). 
Moreover, most users (n = 53, 81.5%) evaluated motivational 
and educational effects of Aysoo application as ‘good’. 

Figure 1. Workflow diagram of HIV mobile-based self-management application Aysoo 
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Figure 2. Model of HIV mobile-based self-management application Aysoo

Figure 3. User interface screen of Aysoo
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Discussion 
The eagerness of  healthcare providers in using mobile 

technology and HIV self-management is remarkable. Con-

sequently, Aysoo functions allows for managing medication 
adherence, physical activity, diet, periodical tests, vaccina-
tions, and in-person visits. However, the prospective of tech-
nology-based applications to provide healthcare facilities and 
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enhance self-management interventions have been well-doc-
umented over the recent decade. Farzandipour et al. in their 
systematic review reported multifunctional mobile-based 
applications presenting good potential in the  management 
of chronic conditions and in improving quality of  life of af-
fected patients compared with traditional solutions [20]. 
In a study by Garofalo et al., it was indicated that the use of 
mobile-based applications for self-management of  people 
living with HIV can ensure care tracking, prevention/inter-
ventions programs, medication, and clinical check-ups [21]. 
Focus group findings from a study by Ramanathan et al. with 
HIV-positive individuals and young mothers, demonstrated 
that mobile-based applications can provide social and psycho-
logical facilities for HIV-positive persons and improve their 
quality of healthcare received [22]. 

In Aysoo, user chooses applicable features, such as regis-
tration of clinical symptoms, receiving educational informa-
tion, antiretroviral therapy suggestions, reminders to encour-
age medication adherence, in-person visits, periodical tests, 
and vaccinations. Swendeman et al. findings also showed that 
functional properties of mobile-based self-management ap-
plication with medication and dietary reminders could im-
prove self-care and self-awareness skills of PLHIV by increas-
ing the understanding of existing conditions of these people 
and enhance their motivation [23]. To develop an effective 
mobile-based application, it is essential to identify users’ re-
quirements of app’s design, so that they can be more engaged 
in using the  application [24]. Schnall et al. reported that 
tracking the  results of  tests and reporting on health status 
were the  functional properties of mobile health technology 
used as a tool for self-care and self-management of PLHIV. 
The results of this similar research also showed that mobile 
technology can play an important social role, providing capa-
bilities of textual as well as audio and video communication 
between users, thereby facilitating the exchange of healthcare 
experiences [25]. 

One of the cornerstones in HIV management is on-time 
medication administration as an  important factor in adher-
ence to treatment. Mobile-based interventions improve HIV 
medication adherence, as they can trigger timely action.  
By using Aysoo’s reminder feature, the user can take the pre-
scribed medicines on time (based on disease stage and health-
care providers’ instructions). Similar studies have emphasized 
that in developing countries, where the number of PLHIV is 
significant, the  expansion of  technology-based strategies to 
improve antiretroviral treatment and increase adherence to 
treatment is a vital self-management strategy [26, 27]. 

Technology-based clinical symptoms’ management, 
with self-care strategies, was shown to be effective in PLHIV 
[28], and behavior change in the context of healthcare using 
mobile-based interventions have been well-documented. 
Therefore, employing strategies for HIV clinical symptoms’ 
management is the strength of the content of mobile-based 
self-management application [24]. Using Aysoo, users can 
register their clinical symptoms, and healthcare providers 
can manage the appeared symptoms subsequently. A simi-
lar study by Schnall et al. reported that use of mobile-based 
self-management tool can improve symptoms’ experience 
of PLHIV [29]. A 2018 related study by Latif et al. showed 
that mobile-based health solutions can be applied to reduce 
rising burden of infectious diseases, such as HIV/AIDS and 
tuberculosis, with clinical symptoms’ management and fo-
cusing on behavioral change programs to promote healthy 
lifestyle [30]. 

The result of usability evaluation indicated that PLHIV 
had positive perceptions of  Aysoo as mobile application, 
which provided user-friendly features with motivational 
and educational effects, and security and reliability. West-
ergaard et al. evaluated adoption of a mobile-based health 
intervention to increase coordination of healthcare services 
for PLHIV. The results of this research showed that usability 
of mobile-based health interventions was helpful for PLHIV 
to participate in self-management strategies [31]. A study by 
Swendeman et al. demonstrated that in some of participants, 
the  evaluation of  mobile-based self-care application was 
very useful due to availability and comfort of use. Moreover, 
the results of this evaluation showed that the use of smart-
phone-based self-care applications increased the awareness 
and behavior modification of PLHIV [23]. Another similar 
study that evaluated cell phone-based therapeutic interven-
tions for HIV and tuberculosis in Mozambique, indicated 
that mobile-based self-management application facilitated 
communication between healthcare providers and patients, 
and increased patients’ awareness and motivation [32-35]. 

Limitations 
The main limitation of the present study was the unsuit-

able mental state of the participants of the study, who due to 
their illness, were not much oriented toward the use of mo-
bile-based self-management apps. This problem was solved 
by explaining the benefits of using this application. 

Figure 4. Aysoo usability percentage from the users’ perspec-
tives
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Conclusions 
HIV mobile-based self-management application Aysoo 

was developed in compliance with HIM and infectious dis-
eases experts’ opinions. It is expected that Aysoo would play 
an effective role in improving medication adherence, provide 
useful educational information, progress self-management 
skills of PLHIV, and increase their motivation to continue 
treatment. Considering the increasing use of a mobile-based 
application in healthcare industry, it is recommended to  
design and develop self-management application for other 
diseases, such as asthma, diabetes, or tuberculosis. 
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