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Abstract
Background: In recent years, mobile-based applications have become important technologies to the delivery of
healthcare around the world. Mobile-based self-management systems with standard features for providing,
evaluating, and improving HIV care are significantly required in developing countries.
Objective: To determine the common elements of a mobile-based self-management system for people living with
HIV (PLWH).
Methods: This cross-sectional study was done in two main phases in 2017. In the first phase, a review was
conducted in relevant databases such as; PubMed, Scopus, Up To Date, and Web of Science. The keywords used
to search for resources were as follows; Self-care, Self-management, Data elements, Minimum data set, Mobile
application, Mobile health, and HIV/AIDS. In the second phase, the infectious diseases specialists and health
information managers affiliated with Tehran University of Medical Sciences were consulted to score identified
elements by a questionnaire. Frequency and mean of collected data were calculated using SPSS software (version
19).
Results: By full-text reviewing of 9 related articles, the identified elements were justified in 3 main categories
and 37 subcategories including: clinical data elements (17), technical capabilities (12) and demographic data
elements (8). According to the findings, among the clinical category, 11 data elements were selected by the
statistical population. Among the identified technical capabilities, 11 features were selected. Moreover, 6 data
elements were selected as the demographic category.
Conclusion: We obtained data elements and technical capabilities of a mobile-based self-management system for
people living with HIV. Using these elements and features, designing of self-management system architecture
will be possible. Self-management skills of PLWH and their communication with healthcare providers will
improve by using this system.
Keywords: Data element, Technical, Self-management, HIV, AIDS

1. Introduction
According to the Joint United Nations Programme on HIV/AIDS (UNAIDS), about 40 years after the onset of this
chronic condition, more than 30 million people live with this condition and 10 million are at Acquired
Immunodeficiency Syndrome (AIDS) phase and must receive treatment (1). AIDS is a spectrum of conditions
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caused by infection with the HIV. Following initial infection, a person may not notice any symptoms or may
experience a brief period of influenza-like illness (2). Typically, this is followed by a prolonged period with no
symptoms. As the infection progresses, it interferes more with the immune system, increasing the risk of common
infections like tuberculosis, as well as other opportunistic infections (3, 4). Due to the chronicity of the disease and
the increased number of people living with HIV (PLWH), these people need to be aware of their illness, not only in
terms of their life expectancy but also in terms of the quality of life (5). Enabling these people to have management
of their condition has been enumerated as an important part of the healthcare providers’ responsibilities (6, 7).
Moreover, the prolongation of the disease will further emphasize the importance of having self-management
programs. These programs can help empower patients to take care of themselves, and facilitates communication
with healthcare providers to better manage this disease (8). Using a self-management program, PLWH can receive
educational information in a variety of areas such as safe sex behaviors and adherence to the medication regimens.
Furthermore, through a self-management program, motivation and contribution of PLWH for continuing the disease
treatment will be increased (9). Based on similar articles, due to the effect of self-management on improving the
treatment process, development of a self-management system of chronic conditions is necessary (10-12). Likewise,
expanding mobile application in the healthcare industry has increased the use of this technology to provide self-
management services (13-15). A mobile-based self-management system can be used for telecommunication and data
gathering from the distance and therefore reduces the cost and saves time (16, 17). The first step to develop a
mobile-based self-management system is in analyzing literature to identify the technical features and data elements
for standard data gathering and practice in an integrated manner (18). Mobile-based self-management systems are an
appropriate and socially relevant approach for intervention delivery, as younger adult populations have been
identified as having high rates of mobile phone use (19). Technical capabilities such as educational and motivational
messages, text message reminders and mobile-based adherence interventions have shown some success in HIV
infected people (20). A pilot intervention using a mobile-based self-management system in 14 to 29 year olds
demonstrated significant improvements in self-management adherence at the HIV treatment intervention (21). In
addition to technical capabilities, standard data elements can also be useful in providing health services to PLWH.
Clinical and demographic data gathering using standard data elements will be possible (22). In the other words, data
gathering is the main part of information management and the data elements are a standard tool to assure the quick
access to accurate and detailed healthcare information (23). With the use of the data elements, standard data, which
are required to access innovative and reliable information of patients, diseases, new therapeutic methods, and their
outcomes, are gathered from all healthcare providers. Many organizations use data elements to develop
documentation standards as well as uniform descriptions for describing what has happened (24-27).

Mobile-based self-management systems with technical features and common data elements for providing,
evaluating, and improving HIV care are significantly required in developing countries that are bearing the effect of
the HIV epidemic (28). Unfortunately, in spite of the disturbing prevalence and consequences of HIV infection, self-
management systems with standard features are just now being deployed in a few developing countries such as sub-
Saharan Africa, where less than 10% of all PLWH are receiving treatment (29). Similarly, there has been little
experience in the gathering and managing of healthcare data in such countries and consequently, few analyzable data
from PLWH are used in routine HIV care. As a result, without technical capabilities to self-management adherence
at the HIV treatment intervention and standard data elements to collect and access new and credible healthcare data,
it is impossible to take an empiric approach to enhance HIV care delivery and the ongoing monitoring and
evaluation of HIV services at regional and national levels (28, 30). However, in Iran, as a developing country, there
has not been a mobile-based self-management system for PLWH with the aforementioned capabilities up to the
present time (31). This study was done to determine common elements and features of a mobile-based self-
management system for people living with HIV.

2. Material and Methods
The present study was a cross-sectional study that determined the common elements and features of designing a
mobile-based self-management system for people living with HIV in two phases: 1. Detection of common elements
and features, and 2. Selecting data elements and technical capabilities for a mobile-based self-management system.
In the first phase, a review study was done with search in databases such as; PubMed, Scopus, Up To Date, and Web
of Science. The keywords used to search for resources included; Self-care, Self-management, Data elements,
Minimum data set, Mobile application, Mobile health, and HIV/AIDS. The following criteria were considered for
selecting the studies related to common elements of mobile-based self-management for PLWH: 1) Type of a study:
The research papers and review articles were selected, and newspapers, reports, editorial letters, and abstracts were
not examined, 2) Date of publication: The papers published between 2000 and 2017 were reviewed, 3) Language:
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Only papers published in English were examined, 4) Keywords in the title or abstract: As the keywords could be
found in different papers as general terms, only full text papers with the keywords in the title or abstracts were
selected. Using the search strategies, 111 references were retrieved and 9 papers were thoroughly surveyed (Figure
1).

Figure 1. Search results from different databases

By reviewing the identified articles and using the information obtained from the review of similar papers (17, 32-
39), the data elements and technical features were identified and a questionnaire was developed for the need
assessment required for designing a mobile-based self-management system for PLWH. The questionnaire consisted
of three parts and 37 questions, including clinical data elements (17 questions), demographic data elements (8
questions), and technical capabilities (12 questions), which were based on the 5-point Likert scale (completely
agree, agree, no idea, disagree, and completely disagree). The content validity of the questionnaire was measured by
four infectious diseases specialists and three experts in health information management. In order to collect data and
increase the number of participants in the study, a face-to-face meeting approach was used. To ensure the reliability
of the questionnaire, it was completed by seven of the aforementioned specialists and experts; they were requested
to complete the questionnaire for the second time after one week. The collected data were analyzed with SPSS 19
and the reliability of the questionnaire was calculated 0.87 by Cronbach's alpha. In the next phase, the infectious
diseases specialists and health information management (HIM) professionals were questioned about the clinical,
demographic and technical requirements of the system using a researcher-made questionnaire. The statistical
population were all infectious diseases specialists working in the AIDS Research Center (n=15) and health
information management professionals working at the Faculty of Allied Medical Sciences, Tehran University of
Medical Sciences (n=6) in Tehran. The data obtained from the specialists and professionals (n=21) were analyzed
using SPSS version 19 (SPSS Inc., Chicago, Illinois, USA), and descriptive statistics (frequency distribution and
mean reports). In this way, all of the questionnaires were completed (response rate was 100%) and the data elements
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and technical capabilities in the questionnaire were scored from 1 to 5 (5 for completely agree, 4 for agree, 3 for
having no idea, 2 for disagree, and 1 for completely disagree). Each of the data elements and features that had
obtained at least a mean score of 2.5 or more was considered as selected data elements and features.

3. Results
We obtained a set of data elements and features of the mobile-based self-management system for PLWH comprised
of three categories: clinical data elements, demographic data elements, and technical capabilities. By review of
literature, 17 data elements for the clinical category (fever, chills, rash, night sweats, muscle aches, sore throat,
fatigue and tiredness, swollen lymph nodes, mouth ulcers, vital signs, associated diseases, current medication,
weight loss, diarrhea, pneumonia, neurologic disorders, and skin blotches), 8 data elements for the demographic
category (age, gender, marital status, level of education, occupation, weight, height, and BMI), and 12 features for
technical capabilities (educational messages, motivational messages, drug taking reminder, appointment reminder,
exercise reminder, diet reminder, being user-friendly, security requirements, content of text messages, data
collection, internet access, and providing self-management instructions) were identified. In the second phase of this
study, the identified data elements and features were scored by 21 samples of attended specialists and experts.
According to the findings, 11 data elements were selected by statistical population for the clinical category. In this
section, "fever" and "fatigue and tiredness" had the highest and lowest mean (4.9 and 1.8, respectively). Moreover,
all of the identified technical requirements were selected by specialists and professionals’ "data collection". Finally,
among the eight data elements of the demographic category, 6 data elements were selected. In this category, "height"
and "BMI" were not selected as required demographic data elements for a mobile-based self-management system for
PLWH. The average of given scores and final selected clinical and demographic data elements and technical
capabilities are shown in Table 1.

Table 1. The average of given scores and selected data elements and features
Clinical Technical capabilities Demographic
Data element Value SDE Feature Value SF Data element Value SDE
Fever 4.9 √ Educational messages 4.9 √ Age 4.4 √
Chills 4.5 √ Motivational messages 4.4 √ Gender 4.6 √
Skin blotches 3.3 √ Drug taking reminder 5 √ Marital status 4.5 √
Rash 2.3 Appointment reminder 3.9 √ Height 2.3
Night sweats 2.9 √ Exercise reminder 4.6 √ Occupation 3.3 √
Muscle aches 4.2 √ Diet reminder 4.9 √ Weight 4.2 √
Sore throat 2.3 √ Being user-friendly 4.5 √ Education level 2.9 √
Fatigue &
Tiredness

1.8 Security requirements 4.9 √ Body Mass Index
(BMI)

2.4 √

Swollen lymph
nodes

4.7 √ Content of text
messages

3.3 √

Mouth ulcers 2.6 √ Data collection 1.7
Vital signs 2.3 Internet access 4.2 √
Associated diseases 2 Self-management

instructions
3.3 √

Neurological
disorders

3 √

Current medication 2.3
Weight loss 3.3 √
Diarrhea 4.1 √
Pneumonia 4.6 √

SDE: selected data elements; SF: selected features

4. Discussion
The healthcare providers, while emphasizing on the self-management of HIV/AIDS, state that the best practice in
this program is to register patients' information to manage their own conditions as much as possible (40, 41). The
mobile-based self-management system includes formal features designed to empower PLWH to record their health
conditions and collaborate with health care providers. Using a mobile-based self-management system, PLWH can
record and share personal and clinical information with healthcare providers and play a pivotal, active, and informed
role in managing the physical, psychological and social aspects of the disease (42, 43). No special or standard data
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elements and technical features have been developed to register healthcare and individual information of HIV in
Iran. It is evident that standardization leads to conceptual interoperability. Therefore, standard definit ions should be
used for data with minimal free text (44). According to the findings of this paper, 11 data elements were selected for
the clinical category of a mobile-based self-management system for people living with HIV. Structured and
accessible clinical data set is a prerequisite for optimum information management and efficient clinical procedures
in every healthcare organization (45). Due to importance of AIDS and self-management in advancing the therapeutic
goals of the disease treatment, the existence of an information system that is focused on providing self-management
services can be an important achievement for healthcare organizations (46). PLWH would like to stay anonymous
and avoid in-person health visits because of the nature of their disease. Therefore, the existence of a data set that
contains clinical information of patients and establishes a distanced communication between patients and healthcare
centers as well as providing social and psychological support to these patients (47, 48), can be hugely beneficial.
According to the findings, technical capabilities of a mobile-based self-management system for PLWH needs to
features such as; drug taking reminder, educational messages, security requirements, content of the text messages,
self-management instructions, and internet access. One major problem with HIV condition management is ensuring
PLWH treatment tracking including prevention/interventions programs, medication, and clinical checkups until
finishing point. HIV positive people should be adherent to the medication regimens because the lack of timely
administration of drugs leads to more resistance to the virus and therefore, the drugs should be prescribed in higher
doses, which would increase the cost and side effects (40). Technical capabilities of a mobile-based self-
management system can be very helpful by giving reminders and engaging patients in therapeutic activities (41). A
2016 clinical trial by Garofalo et al., showed that the effect of a text message-based system containing complete
clinical information for the continuation of treatment in the subjects was significant after 6 months. Also, the
satisfaction of the subjects was very high with the intervention, which indicated the feasibility and initial
effectiveness of the intervention. The researchers’ suggestion in the study indicated the need for the use of mobile-
based software and applications with the information of PLWH (49). Nhavoto et al., in a similar study, designed a
web-based system to support tracking the treatment of people with HIV. In their study, system requirements were
determined into 6 categories: data collection requirements, telecommunications cost, data confidentiality and
security, text message content, communication, and system scalability. The findings of this study showed that the
system could improve self-management and self-care skills of patients and strengthen the relationship between
patients and health care providers (50). Moreover, we develop a demographic category with 8 data elements
including the weight, marital status, gender, age, occupation, and level of education. It is necessary that organized
personal information of patients be accessible in every healthcare organization and therefore, the need to develop
demographic data elements for managing the individual data is evident (28). Healthcare specialists believe that the
use of demographic information such as age and marital status are essential to improve HIV care (51). It is evident
that the complete registration of patients' identity information can improve HIV/AIDS healthcare services through
identifying their individual and social characteristics and changing the traditional interactions between healthcare
providers (52). According to the principles of self-management, all people with HIV/AIDS should record the
necessary clinical and personal information in the software. The completeness of the patient's personal information
will help to allocate enough time to administer prescribed medications, manage side-effects of treatment, address
mental health, and lifestyle issues such as exercise, diet, drugs, and alcohol consumption (53-55).

5. Conclusions
In this paper, we determined the common elements and features of a mobile-based self-management system in three
different categories: clinical (with 11 data elements), demographic (with 6 data elements) and technical capabilities
(with 10 features). Using these requirements, it is possible to structure data gathering, medication adherence, and
communication with healthcare providers in a standard manner. It is suggested that appropriate policies and national
grants be adopted to identify and prioritize a minimum data set to support the healthcare services of people living
with chronic conditions. A complementary study to identify the additional requirements such as technology
infrastructures and security requirements of a mobile-based self-management system for PLWH through a semi-
experimental methodology can be an appropriate route to future research on this topic.
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