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Abstract

There is not adequate case management and reporting of HIVV/AIDS among the most at-
risk populations in Thailand due in part to a lack of appropriate technology. The goal of this
project was to determine the most effective mobile application or application features for
HIV/AIDS management from the perspectives of the target populations, case managers, and
Population Services International. We produced a framework for evaluating existing and future
applications, developed a prototype application, and provided recommendations for related

projects.
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Executive Summary

HIV/AIDS is a life-threatening condition that is prevalent in many countries and is an
issue of increasing concern in Thailand among specific demographics. These most at-risk
populations (MAPs) are often excluded from disease outreach programs and do not receive
government support. As a result, HIV is transmitted at alarming rates among the MAPs,
endangering the health of a significant number of Thai people. The specific problem that this
project addresses is the inadequate case management, self-monitoring, testing, and reporting of
HIV/AIDS cases among the general gay population (GGP), male sex workers (MSW), and
transgender (TG) women in Thailand due in part to the lack of appropriate technology.

The goal of this project, sponsored by Population Services International (PSI), was to
determine the most effective application or application features for improving HIV/AIDS
management among the most at-risk populations in Thailand. To accomplish this goal we met
the following objectives:

e Identify characteristics of the target populations.
e Determine necessary and desirable features of mobile applications.
e Create and use a framework for evaluating mobile applications and their features.

We interviewed 12 case managers and community-based organization (CBO) leaders and
conducted a survey of the MAPs to identify their characteristics in regards to technology usage
and preferences, along with HIVV/AIDS knowledge and behaviors. The data revealed that
members of the MAPs have sufficient access to the Internet and smartphones, even in rural areas,
and especially among younger generations. Although most people were found to use mobile
applications for social networking, gaming, and entertainment, the majority of people in the

MAPs claimed they would be willing to use a health care mobile application. Members of the
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MAPs were found to be most willing to download and use an HIV/AIDS mobile application that
is entertaining and has an inconspicuous title and logo. The data collected through the interviews
and survey revealed that people belonging to the MAPs do not always use prevention methods,
go for routine testing, or receive treatment if they are diagnosed as HIV-positive. The primary
reasons that influence this negative behavior are a lack of knowledge about risk and treatment
options, along with a fear of discrimination.

To determine which features are most important in an HIVV/AIDS application, we
performed a Quality Function Deployment (QFD). This is an analysis tool that provided a final
ranking of the applications’ features based on how important they were to the stakeholders. The
end result was that relevant information, a community element, and contact with a doctor would
be the most valued features in an HIVV/AIDS application.

Using the ranking of the features from the QFD, we performed a Multi-Attribute Utility
Theory (MAUT) analysis. This method ranks the existing applications based on how well they
accomplish the features. Once we performed the MAUT, we found that HIV Connect is the
existing application that best addresses the interests of the stakeholders. We also made a
prototype of an ideal HIVV/AIDS application for the MAPs based on the highest-scored features
based on the QFD. This prototype served as a visual example of how an ideal application should
be modeled.

From these findings, we developed a set of recommendations for PSI or other parties
interested in a similar product assessment to use. If PSI decides to endorse an existing HIV/AIDS
mobile application for use among the MAPs, we recommend that they choose the highest-ranked
application, HIV Connect. Although HIV Connect has a community feature and a doctor

moderator, it lacks some necessary features such as adequate information section and a self-
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monitoring feature. Therefore, we strongly recommend that PSI works with application
developers to create a mobile application that contains all necessary features and most optional
features to effectively manage HIV/AIDS among members of the MAPSs. In order to encourage
greater downloading and usage of this application, we encourage our sponsor to conduct in-depth
social surveying of the MAPs to find their preferences in finalizing a design of the application
interface.

PSI should also conduct a usability study in which members of the MAPSs test the mobile
application that they helped to develop. This will give PSI vital feedback about what people did
and did not like about the application and to make sure that the application accomplishes its
intended purpose. After PSI takes into account feedback from the MAPs and modifies the
application to incorporate all changes, our sponsor should effectively market the application. We
found that by choosing a discreet name and logo for the application or by including the HIV-
related features in a general-purpose health care application, more people might be inclined to
use and download it. We also recommend that PSI finds a way to target older generations in the
MAPs due to their decreased familiarity and use of many forms of technology. Modifying the
existing approach or finding a new method for reaching this group can result in a greater positive
impact on the health of this older, at-risk population.

Our final recommendation is that parties conducting a similar study involving the
evaluation of mobile applications, assessing other types of technology, or developing a product
should use our framework involving the two decision-analysis tools. We hope our
recommendations will help PSI and its affiliates promote a mobile application that increases
HIV/AIDS prevention, testing, and treatment adherence, reduces transmission, decreases the

number of AIDS-related deaths, and lessens the stigma attached to this disease in Thailand.
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1. Introduction

Human Immunodeficiency Virus (HIV) is a virus that attacks cells of the immune system,
eventually causing Acquired Immunodeficiency Syndrome (AIDS). Originating in Africa in the
late 1800s, the first officially recognized case of AIDS was identified by American scientists in
1981 (AIDS.gov, 2012). According to the 2013 World AIDS Day Report, 35.3 million people
were living with HIV in 2012 (UNAIDS, 2013b). HIV/AIDS has a high rate of prevalence in
many countries, and it is increasingly becoming an issue of concern in Thailand among specific
subpopulations.

The 2012 Thailand AIDS Response Progress Report explains the measures that have
already been implemented in order to improve HIV management (UNAIDS, 2012b). These
measures include increasing knowledge among affected people and using various networks to
communicate about the disease. Special projects developed by HIV/AIDS-focused organizations,
both community-based and international, attempt to target certain affected populations.
However, some at-risk people are not being provided with the services they need to encourage
prevention, and there is not enough emphasis on providing care for HIV-positive individuals.
The most at-risk populations (MAPS) in Thailand include transgender (TG) women (people who
are born male but identify themselves as female) and men who have sex with men (MSM). Male
sex workers (MSW) and the general gay population (GGP) are two different at-risk groups that
exist within the MSM population. The MAPs are often not reached by the efforts from
HIV/AIDS-focused organizations due to economic challenges, social discrimination, and binary
gender grouping (Earth, 2006). The incidence of HIV/AIDS either remains unchanged or
continues to climb among these subpopulations (AVERT, 2013). Despite a number of

community-based programs in place for the MAPs, there are few approaches utilizing modern



communication technologies currently being implemented to successfully lessen the impact of
HIV/AIDS in Thailand.

Current research in the field of participatory health care focuses on technology-based
health reporting as a way for patients and health care professionals to communicate more easily
(Freifeld et al., 2010). Mobile applications are one type of technology used for encouraging
doctor-patient exchanges, providing medical personnel with epidemiological data, and reminding
patients of treatment schedules (Kollmann et al., 2007). A number of studies explain how to
evaluate medical applications based on certain criteria (Boulos et al., 2011; Mirza et al., 2008;
Muessig et al., 2013; Verkasalo et al., 2010). It is difficult to evaluate mobile applications
focusing on HIV/AIDS because, in comparison with other medical issues, there are very few of
them, and thus far none have been well-received (Muessig et al., 2013; D. Valentine, personal
communication, January 22, 2014). Applications that do exist have not been made widely
available in Thailand. The apparent lack of interest among the MAPs regarding these types of
applications could be attributed to social, psychological, and environmental influences (S.
Umasa, personal communication, January 23, 2014). However, research has been done by
HIV/AIDS groups in Thailand which has uncovered the barriers that prevent the MAPs from
adopting healthy HIV-related behaviors.

Population Services International (PSI) hopes to decrease the incidence of HIV/AIDS in
Thailand among MAPs by improving case management, self-monitoring, testing, and reporting
of HIV/AIDS cases through the use of a mobile application. There is still little research on the
effectiveness of using mobile applications for the tracking of existing or potential HIV/AIDS

cases. It remains unclear if mobile applications are useful tools that the MAPs would be willing



and able to utilize. PSI wanted research carried out to help determine if mobile applications
would be useful in preventing and managing the effects of HIVV/AIDS in Thailand.

The goal of this project was to determine the most effective mobile application or
application features for improving HIV/AIDS management among the MAPs in Thailand. For
our purposes, an effective mobile application is one that satisfies the needs and desires of the
target populations, facilitates HIV/AIDS management, and is used by members of the MAPs. PSI
hopes that the application will provide knowledge about prevention services, encourage repeated
HIV testing, supply information about receiving treatment, and collect patient data regarding
disease progress. One of our research objectives was to identify the characteristics of the target
populations. This was necessary to identify demographic information, to learn the amount of
knowledge they possessed regarding HIV/AIDS, and to determine their willingness and ability to
use mobile applications or other media. Another objective was to determine the necessary and
desirable features of mobile applications. A third objective was to create and use a framework for
evaluating mobile applications and their features. To achieve these objectives we analyzed
archival research, arranged interviews, conducted a survey, and used two decision-making
analysis tools.

We produced a framework that can be used for assessing the capability of a mobile
application to aid patients with chronic diseases such as HIVV/AIDS, as well as to help their
caretakers. This research will be important as a means to reduce the number of at-risk individuals
becoming infected with HIVV/AIDS and to improve the effectiveness of treatment and

management of this life-threatening virus in Thailand and perhaps elsewhere.



2. Background

This chapter provides an overview of topics relevant to the problem of determining the
most effective and efficient mobile application for improving prevention and monitoring of
HIV/AIDS. Although AIDS is now a manageable disease, the incidence of HIV transmission
among at-risk populations in Thailand has increased or remained the same over recent years.
Mobile applications could be far-reaching and have the potential to improve the HIV/AIDS
situation among the three most at-risk populations in Thailand addressed by this research. This
chapter includes a general review of HIV/AIDS, a discussion of technology-based health
reporting, an analysis of mobile applications, and an investigation of the impact of HIV/AIDS

among the three most at-risk populations in Thailand.

2.1 HIV/AIDS

Acquired Immunodeficiency Syndrome (AIDS) is a disease of the immune system caused
by a retrovirus called the Human Immunodeficiency Virus (HIV) (AIDS.gov, 2012). HIV infects
a human through direct contact with bodily fluid or by sexual transmission. Once in the body,
HIV invades and kills certain cells of the immune system in order to reproduce. As a result, the
immune system is impaired because these cells, called CD4 cells, are required to fend off an
infection in the human body. A person should consider receiving treatment once the CD4 cell
count decreases below 350 copies/mL of blood (500-1000 copies/mL is normal). Once the CD4
cell count of an infected person drops below 200 copies/mL and the virus is detected in the

blood, the individual is then considered to have AIDS.
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Figure 1: HIV replication process in five steps

2.1.1 History

In the United States, the spread of AIDS began as a number of opportunistic infections in
the gay population (AIDS.gov, 2012). In June of 1981, doctors were surprised to be presented
with a number of cases of a rare strain of pneumonia, all in young gay men. In April of 1982, the
Centers for Disease Control (CDC) estimated that tens of thousands of people were infected with
the disease. September of that year was the first time the CDC used the term “AIDS” for the
disease when they released an official description to the public. Throughout the 1980s, AIDS
was discovered in infants, people who underwent blood transfusions, and more members of the
gay population. During this time, the death rate on a global scale was around 80% for people
with AIDS.

AIDS was first officially diagnosed in the U.S., but within a few years there were reports
of cases around the world (AIDS.gov, 2012). In fact, HIV is said to have reached the first human
in Africa when a hunter killed a chimpanzee that had the virus (Chang, 2011). There were
estimated 35.3 million people globally who were infected with HIV in 2012 (UNAIDS,

2013Db). Although AIDS treatment measures now exist, the number of people with HIV continues
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to increase in some parts of the world and AIDS remains a life-threatening virus. Roughly 97%
of AIDS cases are found in low income, developing countries. Most people living with
HIV/AIDS do not have access to adequate treatment and care, and there is still no cure for the
disease.

Once discovered, AIDS received a lot of negative attention and was thought to be a
disease strictly among gay people, even bearing the name “Gay-Related Immune Deficiency”
(Hunt, 2010). It only took a few years after the discovery of AIDS for discrimination to spread
(AIDS.gov, 2012). For example, the U.S. announced in 1985 that they would test all incoming
military recruits for HIV and reject anyone who tested positive for fear of homosexuality. Today,
in general the public is more accepting of the gay population and has become more accustomed
to the disease; however, gay and transgender (TG) individuals in many parts of the world face
discrimination and even less accommodation in regards to HIVV/AIDS support.

2.1.2 Prevention, testing, monitoring, and treatment

In order to reduce the risk of contracting HIV, knowledge about transmitting the disease
and avoiding engaging in behaviors that could lead to infection is vital (AIDS.gov, 2012). HIV is
most commonly transmitted through sexual activities, injection drugs, and blood transfusions.
The use of a condom is an important prevention measure to avoid contracting HIV through
sexual relations with an HIV-positive partner, although it is not 100% effective. Drugs have been
developed that can decrease the chances of getting HIV. Pre-Exposure Prophylaxis is a pill that
will prevent HIV from reproducing in the body if taken daily before engaging in high-risk
activities. Post-Exposure Prophylaxis is a group of medications that work to prevent infection if
taken within 72 hours after being exposed to HIV. Microbicides can be used by some people and
are designed to be inserted into the vagina to Kill viruses and bacteria so that people can engage

in safer sex. As with condoms, these three measures are not always effective in prevention of



HIV.

There is current research into creating vaccines for a more permanent and trustworthy
prevention method (AIDS.gov, 2012). One of the best methods for preventing infection by a
virus is a vaccine for that virus, but there is currently no vaccine available for HIV. This virus
behaves differently from other viruses for which vaccines have been created. Despite decades of
research, scientists have not been successful in making a vaccine. Even so, there is still hope
among scientists that a vaccine can be found, but until then condoms, Pre-Exposure Prophylaxis,
Post-Exposure Prophylaxis, and microbicides are effective prevention measures.

In order to further prevent infection, medical professionals recommend getting tested for
HIV before engaging with a new sexual partner (AIDS.gov, 2012). People who are considered to
be “at risk” should be tested every 3-6 months. The test comes in the form of a mouth swab,
urine sample, or blood test so that people can get tested in the way in which they are most
comfortable. There are many programs dedicated to helping at-risk people find testing facilities
in addition to pre-test and post-test counseling. In many cases, it is often difficult to convince
people to get tested for HIV regularly because it forces them to confront the reality that they are
at-risk of having a life-threatening illness.

Antiretroviral Therapy (ART) is the primary method for treating HIV (AIDS.gov,

2012). It requires a person to take a number of antiretroviral drugs that attack the virus at
different stages of its life cycle. Typically, an HIV-positive patient will take three different drugs
that attack the virus at two different stages. Currently, a single HIV-curing drug does not exist,
so a patient must adhere to the ART regimen to stay healthy. For people living with HIV/AIDS,
it is possible to survive for approximately 6-19 months without receiving ART treatment;

therefore, treating the disease is imperative for a long life.



People infected with HIV/AIDS also need to make a few changes to their daily routines
in order to take care of themselves in their more fragile state (AlIDS.gov, 2012). Patients should
be sure to have frequent check-ups with their physicians, which may involve a CD4 and viral
load (amount of HIV present in the blood) count check every 3-6 months. Infected people may
need to change their daily habits to incorporate more exercise, plenty of rest, and a proper
diet. People living with HIV/AIDS should also avoid alcohol and addictive drugs, especially
while participating in ART, due to these substances’ weakening effects on the immune system.
AIDS impairs the immune system, so it is important to stay as healthy as possible in order to
avoid contracting any additional illnesses. Due to the many different actions required to maintain
a healthy life for at-risk or HIV-positive individuals, innovative ways to facilitate and encourage
HIV reporting and management are needed. One of these innovations is the use of advanced
technologies, such as smartphones. The practice of technology-based health reporting through
the use of mobile applications has the potential to increase HIVV/AIDS prevention, testing,
monitoring, and treatment.

2.1.3 Current issues affecting HIV/AIDS management

Scientists are currently in the process of developing a vaccine that can prevent HIV/AIDS
(AIDS.gov, 2012). Research is also being focused on spreading knowledge and developing new
strategies for prevention, monitoring, and treatment. Since the discovery of HIVV/AIDS, scientific
advancements coupled with the work of HIVV/AIDS-focused organizations have decreased the
impact of the disease globally. Today, nearly all people, even those in developing nations, are
aware of HIV and possess at least some knowledge about prevention, monitoring, and treatment
(UNAIDS, 2013b). As a result, HIV transmission rates and the number of annual AIDS-related
deaths continue to decrease every year in most countries. Despite this improvement, 2.3 million

new HIV infections and 1.6 million AIDS-related deaths were reported for 2012. These data



indicate that HIVV/AIDS management strategies are not universal, not effective enough, or not
adopted by all people.

Several known reasons account for why the disease continues to be a global issue. First is
that people in developing nations and minorities are often excluded from relief efforts (UNAIDS,
2013b). For example, recent trends in HIVV/AIDS prevalence among sex workers, men who have
sex with men, and injection drug users indicate that there are insufficient transmission prevention
efforts targeting these populations. Therefore, in order to control the threat of HIVV/AIDS, efforts
must focus on these at-risk groups in which the disease continues to be a serious problem.

Another primary problem preventing the suppression of HIV/AIDS is that not all people
are able to obtain treatment and care services (UNAIDS, 2013b). According to the 2013 World
Health Organization HIV treatment guidelines, ART coverage in low- and middle-income
countries represented only 34% of the 28.6 million people eligible for treatment. Free universal
ART does not exist in every country, and many people are unable to afford treatment. Some
people are unable to access ART due an inadequate number of facilities or the inability to travel
to an HIV/AIDS treatment facility.

One final problem that is preventing the impact of HIV/AIDS from being mitigated is
that many people are not adhering to ART after being diagnosed with HIV (Wilton &
Broeckaert, 2013). ART treatment consists of a series of steps that must be completed in order
for the person living with HIV to have a long and normal life. This sequence of steps is referred
to as the HIV treatment cascade and includes HIV-diagnosis, linkage to care, care retention,
ART, and reducing one’s viral load. Throughout the entire HIV treatment cascade, the number of
people participating in each sequential step decreases. The figure below demonstrates this trend

in the United States.
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Figure 2: Number of HIV-infected persons engaged in selected stages of the
continuum of HIV care in the United States (CDC, 2011)

Many countries globally experience a similar trend in decreasing HIV treatment
compliance throughout the entire cascade (S. Umasa, personal communication, January 23,
2014). These data indicate that only a small percentage of people infected with HIV actually
achieve an undetectable viral load in their blood, which means that their HIV case is under
control (Wilton & Broeckaert, 2013). The decrease in HIV treatment adherence throughout the
cascade is due to a number of reasons, including stigma and discrimination, mental health and
addiction issues, and financial instability. By improving HIV programs, spreading knowledge,
and aiming to engage people at-risk for or living with HIV with health care and social services,
is possible to maintain compliance in ART throughout the entire HIV treatment cascade. As a
result, there may be a decrease in the number of new HIV cases and deaths caused by
unmonitored AIDS cases.

2.2 Technology-based participatory health reporting

With the rise of technology, there are more opportunities for improved doctor-patient

it
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communication as opposed to traditional health care. This method, called technology-based
health reporting, is focused around participatory health care — the practice of enabling patients to
share their medical information with their doctors outside of an office (Freifeld et al., 2010). By
turning non-compliant or passive patients into active health reporters, the value of the
information available to health care providers is increased (E. Agu, personal communication,
December 6, 2013).

Cloud storage, telecommunication, and automated care associated with participatory
health care provide multiple benefits (Boulos et al., 2011). Encouraging patients to put their
health information in cloud storage gives health experts instant access to data that could allow
them to analyze the spread of a disease and prevent outbreaks. For individual patients,
participatory health care allows users to remotely initiate contact with a doctor for immediate
medical attention, instead of having to go to a hospital or doctor’s office (E. Agu, personal
communication, December 6, 2013). The software used to gather this health information can also
provide automated services to the patient. For example, a program might notify patients to see a
doctor or take their medication based on their activities or symptoms (Boulos et al., 2011).
Technology-based health care also has the potential to reach a wide number of people (E. Agu,
personal communication, December 6, 2013). Certain countries or areas might have access to
technology but not have direct access to doctors. Mobile applications can help people in those
areas contact health professionals to receive information and help with disease monitoring.

The drawbacks to participatory health care mostly involve privacy and non-
compliance. Concerns exist about transmitting medical information over the Internet, violating
some of the patient's privacy if handled incorrectly (Freifeld et al., 2010). There are privacy and

anonymity issues in regards to tracking the spread of a disease using self-reported data, as much
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of that includes personal information. In addition, participants are often non-compliant with
using technology-based health care for several reasons including age, denial, and lack of
motivation (E. Agu, personal communication, December 6, 2013). In this case, it is often wise to
incorporate incentives into the program.

Technology-based participatory health reporting works to turn otherwise passive patients
into managers of their own health and well-being. An example is the Care Coordination/Home
Telehealth (CCHT) program (Darkins et al., 2008). This program provides a framework for
patients to transmit their health information to their hospitals by answering health-based
questions via text message as well as monitoring themselves through biometric sensors.
Hospitals involved with the CCHT program were able to either give active care or provide case
management for the patient based on the telecommunicated data related to their afflictions. The
targets of this program were veterans, so many of the ailments were either age-related or
psychosocial, ranging from diabetes and heart failure to posttraumatic stress disorder and
depression. The benefit of this program is that patients can save money by independently living
at home while still managing their conditions, as opposed to being housed in an institution. There
are an increasing number of aging veterans, so this system allows for a larger number of patients
to receive treatment in a cost-effective manner while allowing them to maintain their
independence.

2.3 Mobile applications

Mobile health care applications are developed with the intent to facilitate communication
between medical workers and their patients, as well as to store and convey information about the
condition of the user (Kollmann et al., 2007). Currently, there are thousands of medical mobile

applications that exist to help users monitor various aspects of their health, however very few
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HIV/AIDS applications are available. Many have received poor reviews or have not been
adequately reviewed. Therefore, traditional mobile application assessment techniques need to be
employed to evaluate the features of health care reporting applications and HIVV/AIDS-specific
applications.

2.3.1 Existing health care applications

Many mobile applications currently exist that cover a wide variety of medical problems.
The Outbreaks Near Me application (Freifeld et al., 2010) was released in 2009 for use with the
iPhone in order to combat the spread of the HIN1 virus. One of its functions is collecting user
submissions about outbreaks and publishing them to other users. Submissions are filtered to
remove identifying features of the people involved, including names, locations, and personal
information. One of the drawbacks of the application is that filtering must be done manually.

Datadyne’s Magpi (2013) is an example of an application that serves as a tool for the user
to create, share, edit, manage, distribute, and preview questionnaire forms via a web browser or
mobile application. Once forms have been filled out, submissions can be sorted, edited, visually
displayed, and organized. Magpi is easy to use and inexpensive, but it is reported to be slow,
unstable, and prone to error.

An additional health care application being developed is Sugar (E. Agu, personal
communication, December 6th, 2013). Sugar aims to monitor diabetes cases and wounds
resulting from the disease, and it is being designed by Professor Emanuel Agu and a team of
developers to meet the needs of individuals around 55 years old, which is its target demographic.
The application takes into account the potential disabilities and non-compliance of its users.
Furthermore, Sugar will store its information in the cloud to provide health care professionals

with convenient access to the information.
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Figure 3: Three screenshots of Sugar interface design and features

Nike+ is an example of a different style health application, with its goal being to motivate
people to exercise and be healthy (Zichermann & Cunningham, 2011). The application primarily
functions as a pedometer, but by taking advantage of a smartphone’s capabilities, it also provides
social incentives to run. Nike+ allows a user’s friends to give instant support for getting healthy
by publishing exercise statistics to social media. Amateur runners can earn application medals
and achievements, providing a sense of progress as they get healthier. Competitive athletes can
also use the application to compare themselves against others through leaderboards. Nike+
proposes that a lack of participation can usually be traced back to a lack of engagement in the
activity. In this case, people aren’t exercising because they don’t find it fun, which Nike+ works
to address.
2.3.2 Existing HIV/STD mobile applications

There are a limited number of HIVV/AIDS-related medical applications, with those
available generally being of poor quality (Muessig et al., 2013). Of the 29,000 health
applications found on the iPhone and Android marketplaces, less than 0.03% were found to be
related to HIVV/AIDS. Reviews thus far for current HIVV/AIDS applications from the target

demographics have largely been negative. In a study of 55 of the best applications chosen for
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assessment, only 6 had the key topics of providing knowledge, reducing risk, promoting
condoms, and encouraging testing. Some applications had other interactive features such as
games, quizzes, and activities that would reward the user with a prize. However, very few of the
applications contained descriptions of biomedical HIV prevention options. The applications also
had many problems ranging from ineffective interfaces to a lack of interesting features. These
problems are suspected to be a result of failing to analyze the target audience as well as
ineffective marketing.

Several HIV/AIDS mobile applications provide only informational content to the user.
The AIDSinfo HIV/AIDS Glossary (National Library of Medicine, 2010) is a free application
developed by the United States federal government that offers a glossary containing over 700
HIV/AIDS-related terms in both English and Spanish languages. It provides the user with HIV-
related research information and gives health care providers the latest medical practice guidelines
and prevention and treatment strategies. AIDS Journal (Wolters Kluwer Health, 2013) is another
application that provides doctors, researchers, and other users with the latest knowledge about
HIV/AIDS. HIV & AIDS Animated Pocket Dictionary (Focus Medica, 2013) defines over 100
HIV/AIDS medical-related terms and provides the user with 3D animation and videos of
complicated medical terms and processes.

Other HIVV/AIDS mobile applications and technologies contain interactive features and
even allow the users to monitor and report the current conditions of their health. For example,
Smartscope is a new technology being developed to target rural areas of Africa where current
HIV tests are difficult to access and expensive (Autonomous Nonprofit Organization “TV-
Novosti,” 2012). The program employs the use of a microscope that attaches to the user’s

smartphone camera and a chip with a blood sample slide that attaches to the device underneath
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the microscope. This mobile application has the ability to photograph, count, and record the CD4
cells of the user and inform them when their counts are too low. However, there is insufficient
research available into Smartscope’s effectiveness.

2.3.3 Important attributes of mobile applications

For an application to be effective, it must be perceived by the client as being enjoyable,
useful, easy to operate, easy to install, and stable (Verkasalo et al., 2010). Research has shown
that applications that are not entertaining or purposeful tend to be left unused when downloaded
and ultimately are uninstalled (Muessig et al., 2013). Several studies have been performed to
establish key principles for application developers to keep in mind when designing a program
(Boulos et al., 2011; Mirza et al., 2008; Muessig et al., 2013; Verkasalo et al., 2010).

One important feature of an application is that it should be interesting and understood by
the user as being engaging to use (Muessig et al., 2013). An application that does not bore the
user, even if it is not supposed to be entertaining, is more likely to have persistent use. Providing
factoids related to the topic of the application is an example of a subtle way to hold the interest
of the user (E. Agu, personal communication, December 6, 2013). Many popular mobile
applications achieve a higher level of user enjoyment through “gamification” techniques
(Zichermann & Cunningham, 2011). These applications are designed with game principles that
make using the application a rewarding experience. Points and awards are awarded to players for
displaying proficiency at using these applications, which can give players a higher status in a
community, or be redeemed for other benefits.

Another necessary quality of mobile applications is to be useful. An effective application
has a clearly observable purpose that it efficiently serves in a timely manner (Muessig et al.,
2013). This purpose could be a task that a client has done in the past that now is made easier

through use of the application. One way for an application to appear useful is providing positive
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feedback based on the actions of the user. Letting the clients know that their input is being
valued allows them to feel that their time is not being wasted in using the application (Mirza et
al., 2008). Feedback empowers the users, allowing them to feel that they have some control over
the process (E. Agu, personal communication, December 6, 2013). Additionally, certain
applications may gather information by and from its user to be presented to professionals for
analysis (Mirza et al., 2008). In situations like this, for an application to be useful it must be able
to gather and communicate its findings in a timely manner, while presenting them in a readable
fashion.

It is crucial for an application to be easy and convenient to use. Users should be able to
determine how to operate an application without outside help, and any help they may need
should be readily available (Muessig et al., 2013). The application should build its structure
around the expected skills and abilities of its target demographic, thus allowing itself to be
intuitive (Mirza et al., 2008). The entirety of the program should be able to perform on a single
device. Requiring a secondary phone, computer, or other medium to access key features may
annoy the user. The application should not disrupt an individual’s daily routine. Any potentially
bothersome notifications should be able to have their settings modified to adjust to a person’s
schedule.

Applications should be easy to locate, setup, and install. Difficulties in initial
configuration of the application will discourage the client, most likely leading to decreased usage
or total non-usage (Muessig et al., 2013). Updates should not be excessively frequent or require a
total system shutdown. The user may get annoyed and simply not update the application, causing
new features to be absent, software bugs to persist, and usage to decrease (Boulos et al., 2011).

Another desirable feature of applications is reliability. The application should be able to
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run in the background for extended periods of time with minimal difficulty (Boulos et al., 2011).
An application that slows down the system it is installed on will most likely be removed. If a
software error occurs, it should not interrupt the user with a pop-up notification or any other
visual cue. The application should report the error directly to the developer, not the user. Many
applications gather information over time, so any critical problem along the way may jeopardize
important data, such as a person’s medical records.

2.3.4 How to encourage downloads of mobile applications

There are several strategies that can be employed in order to encourage the user to
download a mobile application. These include being directed at a community, being supported
on the most appropriate media, having a trial version, and being inexpensive (Xu et al., 2011,
Verkasalo et al., 2010, Kim et al., 2011, Meussig et al., 2013, Kim et al., 2011). Strategies such
as these, coupled with the attributes described in section 2.3.3 and other factors such as
marketplace rankings and word of mouth, have the potential to influence a customer’s decision
to download an application or not (Kim et al., 2011).

Having a community element is a desirable feature in a mobile application. A program is
more enticing to download if it includes the user in a group. The community element can be part
of an application’s functionality in various ways, such as allowing the user to connect with others
nearby. Applications that are directed at a specific local community tend to be more widely
adopted by people in the targeted area (Xu et al., 2011). An example of this would be an
application that gives the user access to a neighborhood radio or news program.

Applications should be supported on the devices most used by the target audience.
Application developers should focus on the preferred operating system or technological medium
from which the target demographic downloads and uses mobile applications (Muessig et al.,

2013). It is also important to consider if the target demographic has access to any potentially
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supported technologies. If none of the technologies are appropriate, then a different approach for
the program must be pursued.

If an application is not free, it is typically a good practice for the application to support a
trial version, which is a free variant of the application with limited features. As mentioned in
section 2.3.3, two attributes users tend to value in an application are ease of use and
usefulness. Application trials allow the user to evaluate those attributes for themselves and be
assured that there are no technological barriers that might cause frustration (Verkasalo et al.,
2010). Supporting a trial version is good practice for any application that can use its functionality
as a selling point (Kim et al, 2011).

The price of an application has a large impact on whether or not a user purchases it (Kim
et al., 2011). Lower priced applications generally receive more downloads, with people often
saying that their purchase of the application was directly related to its low cost. Inexpensive
applications that support many different functions are attractive to users in that they believe they
are getting a deal by gaining access to many services for one low price. However, more
expensive applications tend to have higher quality functions that customers are often willing to
pay for (West et al., 2012, Kim et al., 2011). People are also more willing to pay for expensive
applications if they can replace non-digital purchases. For example, an expensive encyclopedia
application may be seen as a more desirable purchase compared an even more expensive
physical encyclopedia (West et al., 2012).

Some key factors that influence application purchases are the application’s ranking in its
marketplace and word of mouth (Kim et al., 2011). A highly-ranked application allows buyers to
feel more confident in their decision to purchase it. A high ranking in the marketplace can be

generated by community support, promotion, and monetary endorsement. Applications that are
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directed at a small market tend to rely on their number of downloads to receive a high ranking.
An application with a high ranking in its marketplace suggests to the customer that others have
deemed the application purchase-worthy. Word of mouth consists of recommendations from
family and friends as well as online reviews provided by communities and users (Kim et al.,
2011). Users are more likely to purchase programs that are used or recommended by friends and
family as their opinions hold the most weight (Verkasalo et al., 2010). Often, a customer will
value word of mouth higher than other factors when researching an application to purchase (Kim
et al., 2011). That is, positive reviews or recommendations will influence people enough to
purchase a more expensive application or an application that does not have a trial version.
Rankings and word of mouth are used by consumers to not only find first-rate applications, but
to avoid bad ones as well; to achieve a high ranking and generate positive word of mouth the
application must earn it through good design.

2.4 Relevance in Thailand

Thailand is a country that in recent years has made measurable improvements to its
economy and health care system (PSI, 2010b). As a result, the country reported only a 1%
prevalence of HIV among the general population at the end of 2011 (AVERT, 2013). However,
HIV remains an issue of concern among at-risk subpopulations (UNAIDS, 2012b). Particularly,
the general gay population, male sex workers, and transgender women report substantially higher
transmission rates (S. Umasa, personal communication, January 23, 2014). The Thai
government, international HIVV/AIDS organizations, and private groups have developed
programs to encourage prevention, monitoring, and treatment among the at-risk subpopulations.

Despite these programs, many barriers still exist that do not allow for the improvement of

the problem of HIVV/AIDS among members of the target populations (UNAIDS, 2012b).
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Specifically, there is an increased need for repeated testing and reporting of HIV in order to
lessen the impact and spread of HIVV/AIDS (S. Tuler, personal communication, November, 11,
2013). Through the work that Population Services International is doing through a program
exploring the use of mobile applications geared towards the GGP, MSW, and TG women,

HIV/AIDS can be better managed among the target populations in Thailand.

2.4.1 History and overview of HIV/AIDS

HIV/AIDS has been present in Thailand for the past 30 years. The first case of AIDS in
Thailand was documented in 1984 as a result of unprotected sex (UNAIDS, 2012b). Initially,
those predominantly affected by HIV included sex workers, tourists, gay men, and injecting drug
users. Because of this, the government targeted its first prevention programs towards these
groups and not the general public. The National Strategic Plan was enacted in 1992, which
resulted in a drastic decrease in transmission of the virus due to adequate funding, successful
condom education campaigns, and a 50% reduction in visits to commercial sex workers
(AVERT, 2013).

At the start of the new millennium, the incidence of HIV began to climb among the
population as a whole, eventually approaching 2% in 2003 (AVERT, 2013). Reduced
government funding by nearly one-fourth of the total allocated during the late 1990°s accounts
for the increase in diagnoses during this time. In 2006, over 1 million people were infected with
HIV and 510,000 people died. Today, estimates show that approximately 490,000 people are
living with HIV in Thailand, and the highest HIV incidence rates are once again recorded among
at-risk subpopulations.

2.4.2 Secondary effects of HIV/AIDS

Besides the obvious health burden that HIVV/AIDS places on an infected individual, the

21



disease also causes economic and social secondary effects. The patient’s economic situation is
one area that is heavily impacted by having HIV/AIDS (Chiengkul, 2008). Although ART
treatment is free for all Thai people, this excludes many workers who travel to Thailand from
surrounding countries to participate in the sex trade. Foreign workers in Thailand are able to
receive access to the health care system for a fee of 2,000 baht; however, this must be done
before diagnosis with HIV in order to receive ART (D. Valentine, personal communication,
January 22, 2014). There is a high cost associated with maintaining health as well as other
expenses related to treating the disease (Chiengkul, 2008). For example, periods of time in which
the patient is especially ill can result in time away from work, resignation, dismissal by the
employer, and unemployment. Consequently, these changes to the patient’s financial stability
may result in greater troubles for the patient’s family as well. Economic blows are especially
debilitating as many families do not have a steady source of income.

A patient may also undergo social difficulties as a result of HIVV/AIDS infection (Li et al.,
2009). These difficulties include the perceived stigma associated with HIV, mental health
diseases like depression, and a lack of support from family, friends, and society in general. There
have been cases where people commit suicide immediately following a positive HIV
diagnosis. Because of this, HIV testing needs to be done at a clinic where a medical professional
can explain that it is possible to live a long and healthy life with proper treatment (D. Valentine,
personal communication, January 22, 2014). In addition to the external social challenges that
people living with HIV/AIDS face in Thailand, many people experience a degree of internalized
shame and low self-worth. As a result, these challenges often alienate them from the rest of
society and may even lessen the patient’s adherence to ART therapy and safe practices.
2.4.3 Target populations

Although the number of HIV cases is especially common among a number of at-risk
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groups, this project focuses primarily on three target populations: the general gay population,
male sex workers, and transgender women. The MSM population includes the GGP and MSW,
while TG women comprise a separate but similar category. In 2010, there were estimated to be
over 550,000 people in these three subpopulations living in Thailand (UNAIDS, 2012a). These
groups are especially vulnerable to transmitting HIV because they typically engage in more risky
sex behaviors and are often not reached by HIV/AIDS programs.

Men who have sex with men have the highest incidence of HIV/AIDS among all at-risk
groups in Thailand (UNAIDS, 2012b). This particular subpopulation is comprised of men who
classify themselves as gay, bisexual, or straight. According to data from 2010, about 20% of
MSM have HIV (UNAIDS, 2012a). For some time, MSM faced a great deal of legal
discrimination, resulting in major setbacks to the country’s HIV response (UNAIDS, 2012a). In
2003, managers of gay venues were prosecuted for providing condoms and lubricant through the
enactment of the Law and Order Campaign. Until 2007, national strategic plans excluded MSM
from HIV/AIDS surveillance measures. Upon inclusion in HIVV/AIDS plans, researchers noticed
that rapid spread of HIV among MSM occurs most frequently in large tourist-oriented cities
(UNAIDS, 2012b). A 2010 survey reported 31.3% HIV infection among MSM in Bangkok and a
slightly lower rate in Chiang Mai and Phuket. Since 2007, approximately 8.1% of Thailand’s
HIV prevention budget goes towards providing MSM with resources (UNAIDS, 2012a). In the
population of MSM, the subcategory of the GGP has the highest estimated HIV infection rate of
33% in Bangkok (D. Valentine, personal communication, January 22, 2014). A high incidence of
HIV transmission among this population can be attributed to unprotected sex, inadequate
funding, and an unwillingness to seek HIV testing and treatment (UNAIDS, 2013a).

A subgroup of MSM are the MSW, who are people who engage in sexual intercourse for
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money with both men and women (Sawa et al., 2012). There are many commercial sex
establishments in operation, and MSW work in both the venue-based and street-based locations.
The most popular cities for sex work include Bangkok, Chiang Mai, Phuket, and Pattaya.
Though sex work is illegal in Thailand, there is a low risk of arrest due to cooperation between
sex workers and law enforcement officials since the enactment of the “100% Condom Use”
policy. However, this group has a higher transmission rate than the national average (13% in
2012) due to unsafe practices such as unprotected anal intercourse and multiple partners.
Research shows almost all MSW claim to use condoms with clients, but only 38.6% in Bangkok
and 58% in Pattaya use condoms with their regular partner, who is often a member of the at-risk
populations as well.

Besides MSM, the transgender community, referred to as kathoey in Thai, are
significantly impacted by HIV/AIDS. People who identify as TG typically classify themselves as
a kind of man or a kind of woman different from traditional binary gender demographics
(Winter, 2003). In Thailand, the prevalence of HIV among TG individuals was estimated to be
about 10% in 2010 (UNAIDS, 2012b). Although Thai society is more accepting of TG
individuals today compared to in the past, many face stigmatization or discrimination from their
families or employers. In a study conducted in Pattaya, many TG individuals stated that they
rarely use condoms with regular partners because they either trust their partner or they do not
want their partner to suspect them of having sexual relations with someone else (Pawa et al.,
2011). Additionally, 66.6% of TG people surveyed reported that they had never been tested for

HIV, and only 50.3% said they had received a test in the past 6 months.
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Figure 4: HIV rates among the three MAPs in Thailand

More recently, community-based organizations (CBOs) have been developed to specially
target MSM, MSW, and TG women (UNAIDS, 2012a). Mplus is a program based in Chiang Mai
that promotes sexual health among MSM but also reaches out to MSW, gay, lesbian, bisexual,
and TG communities. The Rainbow Sky Association is another organization that has similar
target populations. The Service Workers in Group Foundation (SWING) works to educate MSM
about HIV/AIDS through a wide range of services (S. Tuler, personal communication,
November 11, 2013). Community-based organizations targeting TG people, such as the Sisters
Program, have helped to provide knowledge, care, and support to this population (S. Tuler,
personal communication, November, 11, 2013). These and other CBOs provide peer outreach
and support for people living with HIV/AIDS, drop-in centers, condom distribution, testing
referral, and counseling (UNAIDS, 2012a). Despite the development of these programs, data
collected from 2010 estimates that only 50% of MSM are reached with HIV prevention programs
(UNAIDS, 2012b). According to the Asian Epidemic Model, 62% of new HIV infections
transmitted during 2012-2016 will be among MSM. These data suggest that more must be done
in order to reduce HIV transmission rates among these three at-risk populations.

2.4.4 Barriers to HIV prevention, monitoring, and treatment

A great deal of research has been done to uncover the reasons why proper HIV
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prevention, monitoring, and treatment strategies have not been adopted by at-risk or infected
people in Thailand (S. Umasa, personal communication, January 23, 2014). One barrier to
healthy living is incorrect or inconsistent condom usage. Members of the target populations have
attributed poor condom usage to reduced sexual pleasure from wearing a condom, poor condom
quality, and not having a condom when needed. People have reported that if a condom has
broken during previous sexual encounters then they are less likely to use a condom in the future.
Another cause of this barrier is that many people do not consider themselves at-risk for
contracting HIV, especially if they only have one regular partner. In monogamous sexual
relationships people report low condom usage because using a condom can imply distrust in a
partner. Specifically, poor condom usage among the subpopulation of MSW can be attributed to
potentially losing a client or money from insisting on a condom during intercourse. However,
employers of sex workers generally mandate condom use and HIV testing every 3 months.

A second barrier to adopting healthy HIV-related behaviors is infrequent, delayed, or a
total lack of HIV testing (S. Umasa, personal communication, January 23, 2014). This is
primarily attributed to a lack of knowledge about the test itself and locations of testing facilities.
People often avoid HIV testing because they do not think that they are at risk or they are fearful
of negative test results. Testing facilities are frequently not open during hours that are convenient
for members in the target populations. Other factors also exist that are more specific to the target
populations due to their sexual orientation. In particular, people in these groups avoid HIV
testing because they are fearful of discrimination from health care providers, embarrassed to
enter a gay- or HIV- specific facility, or worried about the confidentiality of their HIVV-status or
sexual orientation.

Inadequate CD4 testing and ART adherence are other barriers stopping people from
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adopting healthy behaviors related to HIV (S. Umasa, personal communication, January 24,
2014). There is insufficient research as to why people do not receive sufficient CD4 testing or
have appropriate participation in ART, but one reason that has been determined is a lack of
knowledge. Many people in the target populations are unsure of what the test and treatment
actually entail and are unaware of the effectiveness of ART. Aside from this reason, people do
not go for CD4 testing or ART because they do not know that it is covered under the universal
coverage (“30 baht”) plan. If a person lives outside of their home province it is often difficult to
receive access to the universal coverage, preventing them from receiving CD4 testing and ART
treatment.

An issue that inhibits members of the target populations from following healthy
behaviors related to HIV is the perceived and external stigma associated with HIV/AIDS (S.
Umasa, personal communication, January 23, 2014). Research shows that people living with
HIV/AIDS often experience self-hatred and low levels of confidence. They often think that
friends, family, co-workers, employers, and even strangers will discriminate against them if their
HIV status becomes known due to the stigma connected with the disease. People living with
HIV/AIDS worry that others will make false assumptions about their sexual orientation and
lifestyle if it becomes known that they have HIVV/AIDS. In some cases, this discrimination
against HIV-positive persons does occur, and one may experience psychological distress as a
result.

One newly-discovered barrier that prevents members of the target populations from
adopting healthy HIV-related behaviors is easy access to a multitude of sexual partners through
geosocial networking applications (D. Valentine, personal communication, January 22,

2014). These applications allow the user to contact other users near their current location in order
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to chat over the application and even meet in person. Existing applications such as Grindr and
Hornet along with other websites are geared towards gay people, and many members of the
target populations in Thailand use these services. Typically, users of these applications go farther
than just chatting or meeting in person. Relationships established through geosocial networking
applications often become sexual, as people sometimes participate in drug-fueled, unsafe sex
with multiple partners through the use of these applications. As a result, it is possible to contract
HIV from the sexual intercourse that is facilitated by geosocial networking applications.
Discouraging the use of these popular applications is unlikely due to the positive outcomes a user
receives from using them. For that reason, it is necessary to work with these applications to
provide HIV-related information to the user in order to encourage the adoption of healthy HIV-
related behaviors by members of the target populations.

2.4.5 Technology usage

There are 90 million mobile phones being used among the 67 million people in Thailand
(Komchadluek, 2013). Smartphones account for 36% of that figure, a 17% increase since 2012.
In the third quarter of 2013 the number of smartphones in Thailand increased from 7.1 million to
8 million, with an increase rate of 29.1%. The most common operating systems on these
smartphones are Android and iOS respectively. However, the Telenor Group states that these
numbers may decrease with a rise in Windows OS and Blackberry usage in 2013.

In Thailand, 44% of users were reported to have used their mobile phone to browse the
Internet (Komchadluek, 2013). Of these users, 39% visit websites to search for information on
websites. Smartphone users in particular reportedly like to use their device to upload and
download pictures, listen to music, play games, and access bank accounts. Users between the
ages of 16 and 30 accounted for about 20% of the smartphone users in Thailand. These people in

particular, along with 19% of all mobile phone owners, reportedly use their smartphones and
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features phones to check social media websites daily.

In Thailand, there is a noted preference for using Wi-Fi to connect to the Internet
(Komchadluek, 2013). Internet usage via LAN lines increased by 26.5% in 2012, a significant
increase compared to the 18.2% rate in 2008. This increase can be attributed to the increasing
number of people using ADSL in order to achieve a faster wire-based connection. Over the past
few years, technology usage has been increasing steadily in Thailand and is projected to continue
the same trend in the future.

2.4.6 Current technology-based health reporting

Various countries throughout the world rely on technology-based health reporting for a
number of reasons. The main purposes are to share data with world health organizations, track
the epidemiology of disease, and evaluate the success of current prevention and treatment
programs (Freifeld et al., 2010). Recently, PSI/Thailand developed a program with support from
the United States Agency for International Development (USAID) called CAP-3D (S. Tuler,
personal communication, November 11, 2013). This program intends to help prevent
transmission of HIV, improve quality and cost-effectiveness of community outreach programs,
and improve access to testing and treatment facilities. Current strategies employed by CAP-3D
are inconvenient and ineffective; for example, local partners call patients by telephone in order to
track HIV monitoring and treatment.

Consequently, PSI/Thailand is looking to adopt sustainable and effective health
information technologies and mobile health systems as a means of collecting patient data and
distributing it to health care professionals. There is an increased amount of smartphone
penetration in Thailand, especially among metropolitan populations (Komchadluek, 2013). To
date, insufficient research exists that assesses the use of technology-based media, specifically

mobile applications, for improving communication among at-risk populations, HIV-infected
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people, case managers, and health care providers in Thailand (S. Tuler, personal communication,
November 11, 2013). PSI/Thailand aims to explore the use of mobile applications while
partnering with existing community-based organizations in order to improve case management
and encourage self-monitoring and reporting of HIV/AIDS among MSM and TG women through

CAP-3D.
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3. Methodology

The goal of our project was to aid Population Services International in determining the
most effective and efficient mobile applications or application features for improving HIV/AIDS
management among the most at-risk populations in Thailand. For an application to be effective
and efficient it must satisfy the needs and desires of the MAPs, facilitate HIV/AIDS
management, and be adopted by the target populations. In order to achieve our goal, we
established several objectives: to identify characteristics of the target populations, to determine
the necessary and desirable features of mobile applications, and to create and use a framework
for evaluating mobile applications and their features. The following sections outline the methods
that we utilized to achieve these objectives.

3.1 Identify characteristics of the target populations

This section discusses how we determined the characteristics of the general gay
population, male sex workers, and transgender women. This was important information for
determining if mobile applications could be a suitable tool for the target populations and if they
would actually use them. We accomplished this by performing archival research to learn about
the three different target populations and how they have been impacted by HIV/AIDS in
Thailand. We interviewed community-based organization (CBO) leaders with programs
addressing HIVV/AIDS and asked them to distribute survey questionnaires to people in our target
populations. These data were then supplemented with online responses we received via
Facebook by posting the link to the electronic survey on HIV/AIDS or CBO pages. We used this
survey information mentioned in 3.1.3 in our final analysis of the mobile applications and

features.
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3.1.1 Archival research

PSI provided us with research they had conducted identifying the target populations who
are most at-risk for HIV in Thailand. PSI also provided statistical evidence on the impact
HIV/AIDS has had on these populations (see section 2.4.3). Research done by PSI also exposed
the reasons why members of the target populations have not adopted healthy HIV-related
behaviors (see section 2.4.4). We uncovered information regarding technology usage in specific
regions of Thailand as well as where the target populations are primarily located (see section
2.4.5). By having this background knowledge, our group was able to contribute our own research
that may help combat the issues preventing the target populations from managing HIV/AIDS

cases.

3.1.2 Interviews with community-based organization leaders

We interviewed seven CBO leaders and staff to obtain information on the characteristics
of the target populations. We learned about the different community programs and the services
they provide to members of the target populations. Talking to CBO leaders who are in close
contact with the target populations gave us insight into the attitudes of the GGP, MSW, and TG
women towards HIV/AIDS and technology-based health care. We interviewed five leaders of
Sisters, Mplus, The Poz, SWING, and Caremat over the phone. Two leaders of SWING and The
HIV Foundation programs were interviewed in person (see Appendix D for interview protocol).
We asked about the target populations’ awareness of the existing HIV/AIDS programs because
research had shown that a technological approach was more effective when used in conjunction

with a community program (Verkasalo et al., 2010; Xu et al., 2011).
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3.1.3 Survey of target populations

We conducted a survey with the target populations to determine vital information about
the GGP, MSW, and TG women in Thailand (see Appendix E for survey questionnaire). We
asked demographic information, such as the gender, sexuality, and age of the participant, in order
to analyze differences in responses among people belonging to different target populations.
Through this survey we determined three primary characteristics of the target populations: their
familiarity with and adherence to HIVV/AIDS programs, their degree of impact by HIVV/AIDS,
and their beliefs about the stigma regarding the disease. Knowledge of these characteristics is
necessary to know what HIVV/AIDS-related information is important to include in an application.
Since sensitive information was recorded by the survey, such as a person’s HIV/AIDS status and
sexual orientation, all people who participated in the survey remained anonymous, and their
answers were kept confidential. Additionally, survey participants were not required to answer
any questions that they were not comfortable responding to.

The survey we carried out aimed to reach as many people as possible. We used
convenience sampling and due to time constraints we were able to obtain 127 total responses to
our survey. In order to reach the target populations while maintaining anonymity, PSI helped
connect us with leaders and staff of CBOs to provide the target populations with access to the
questionnaires. PSI helped us locate Internet communities in which we posted links to our survey
questionnaire. CBO leaders informed our group of how our questionnaire could be distributed,
whether it be in electronic or print form. They also were able to give us an estimate of the
number of possible respondents who were available, as well as suggest other organizations that

would be willing to participate in carrying out our survey.
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3.2 Determine the necessary and desirable features of mobile applications
This section discusses how our team determined what makes a health care mobile
application effective. We learned about the positive attributes of mobile applications, the details

of existing health care and HIV/AIDS mobile applications, and how to evaluate an application
based on certain criteria. Our team determined the features that are necessary and typically
sought after in a mobile application by considering the points of view of the users as well as the
case managers (CMs) who would receive data from the application. The research techniques we
utilized to reach this objective included archival research, interviews with CMs, and a survey of
the target populations (previously mentioned in 3.1.3). We aimed to determine what makes a
health care reporting mobile application effective and useful from the perspective of the user as
well as the case manager.

3.2.1 Archival research

PSI provided us with information that their researchers compiled in regards to existing
HIV/AIDS mobile applications. By reviewing PSI’s previous research, we learned about features
that are specific to HIV/AIDS mobile applications. In addition, we performed our own literature
review on general, medical, and HIVV/AIDS mobile applications. By reading relevant studies, we
determined the positive attributes of mobile applications as well as the factors that contribute to
persistent usage of an application. We have presented the results of our own literature review in
Chapter 2, section 2.3.
3.2.2 Interviews with case managers

We determined the benefits and drawbacks of technology-based health care in terms of
the opinions of case managers. PSI leaders informed us about the case management group with
whom they wanted mobile applications to communicate patients’ data. Once this group was

identified, we then conducted interviews with five of its members that PSI contacted for us (see
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Appendix C for interview protocol). Three case managers from The Poz, SWING, and The HIV
Foundation were interviewed in person, while two case managers from Caremat and Sisters were
interviewed over the phone. We learned their opinions on existing and possible future mobile
applications and about the specific features or attributes this group of people is looking for in a
mobile application. This knowledge informed our team of the necessary features of a health care
application that will help the users manage HIVV/AIDS more easily. CMs were also asked for
their opinions about the target populations’ attitudes towards technology-based health care and
mobile applications. Conducting these interviews was paramount in determining if a mobile
health care application could effectively satisfy the user as well as those who will manage the
generated data.

3.2.3 Survey of target populations

The survey questionnaire, outlined in section 3.1.3, was used to find out about the target
populations’ usage of existing general and health care applications, with the goal being to
determine what they found appealing or unfavorable in a mobile application. Members of the
target populations provided information about their access to different types of technology.
Besides mobile applications, we asked about their degree of access to computers and text
messaging to determine if the target populations were willing or able to use another type of
technology-based system. The survey was also used to gather any thoughts about improvements
that could be made to mobile applications based on how they expected to use them. Participants
were asked to specify the features they value most in mobile applications, both general and
health-related, along with what encourages them to use an application. The questionnaire also
asked for the participants to select features they would want in an HIV/AIDS mobile application.

The survey results were used along with previously published research and customer reviews of
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the same or similar mobile applications (see section 2.3) in order to help our team evaluate how

mobile applications could more specifically address the needs and desires of the MAPs.

3.3 Create and use a framework for evaluating mobile applications and
features

A final section of our research was to create and use a framework for evaluating the
mobile applications that we, PSI, and other researchers have considered. We performed a Quality
Function Deployment (QFD) and used Multi-Attribute Utility Theory (MAUT). These two
analytical tools were utilized in order to take into account the different perspectives of all groups
of people involved in the project and lead to a recommendation of the most effective mobile
applications and features.
3.3.1 Quality Function Deployment

Quality Function Deployment is a system for determining the true needs of the
stakeholders when developing a product (Akao, 1990). This tool was used to determine the most
effective and efficient features that should be included an HIVV/AIDS application based on the
opinions of all of our stakeholders: the MAPs, CMs, and PSI. The process we followed involved
six steps and was a modified version of the original system recommended by WPI Professor of
Computer Science, Gary Pollice (personal communication, February 11, 2014). Doing this
revealed a total that showed which of the features were most important. Tables 1 through 6
outline an example of the six steps that we followed in our QFD.

The first step was to determine the values. Table 1 shows how these values would be

incorporated into an example QFD table.
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Table 1: Step one of an example QFD

1)

Track
progress
Find out risk
level

Find clinics
Read about
AIDS

A value is defined as an end result that a stakeholder would like to have, such as a person
getting tested for HIV or tracking CD4 counts. We determined what the values would be by
using our knowledge acquired through performing archival research, interviews, and the survey
to brainstorm all possible values. We grouped similar values into 18 final values to be used in
our QFD. The example QFD shows only four values in the yellow section on the left.

The second step was to listen to the stakeholders. Table 2 shows an example of how the
stakeholders and the weights they give to the values would be added to the QFD table.

Table 2: Step two of an example QFD

2) PSI |MAP|CM |Total |Normalized
Track

Progress 4 3 4| 11 4
Find out risk

level 2 2 3 7 2
Find clinics 3 4 2 g 3
Read about

AIDS 1 2 1 4 1

We determined the stakeholders in this project to be PSI, the MAPs, and CMs, as seen in
the blue row at the top-right section of Table 2. These stakeholders are each given their own
column for their weights of each value. We used the information gathered from the stakeholders
in our interviews and survey to establish these weights, which reflect how important each of the

stakeholders consider each of the values to be. The weights were assigned on a scale of one
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through four, with one meaning little to no importance and four meaning great importance. An

example of this is shown on the right in the green columns of Table 2. The numbers from all of

the stakeholders were totaled and normalized. In the hypothetical example above the final

weights for each value are in the last column on the right in bold.

The third step was to determine the features. Table 3 demonstrates this step of the QFD

table by including the features.

Table 3: Step three of an example QFD

Maps to |Risk Graph for Information |Make

3) Clinics Calculator |CD4 Tracking [ About Risks |Appointments |PSI (MAP|CM |Total |Normalized
Track

progress 4 3 4] 11 4
Find out risk

level 2 2 3 7 2
Find clinics 3 4 2 2 3
Read about

AIDS 1 2 1 4 1

We brainstormed a list of every relevant feature that we could think of to go into an

HIV/AIDS application based on our research. The features were then organized by relevance into

10 groups. Examples of some possible features are shown in the top row in red in Table 3.

The fourth step was to determine the relevance of features to values. Table 4 gives an

example of how the relevance could be given values and placed in the table.

Table 4: Step four of an example QFD

Maps to |Risk Graph for Information |Make

4) Clinics Calculator |CD4 Tracking | About Risks |Appointments |PSI (MAP|CM |Total |Normalized
Track

progress 1\ o\ 104 o\ 3\ 4 3 4| 11 4
Find out risk

level 13 104 0\ 3\ 3\ 2 2 3 7 2
Find clinics |10\ o\ 0\ o\ 13 3 4| 2 2 3
Read about

AIDS 14 14 o\ 3\ 14 1 2 1 4 1
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We gave each feature a score for each value based on how well it helps to accomplish
that value. The scores could be 0, 1, 3, or 10, with 0 meaning no relation, 1 meaning a weak
relation, 3 meaning some relation, and 10 meaning a very strong relation. This way of scoring
was used to show a clear separation between features that are necessary in realizing a stakeholder
value from the features that are less important in realizing that value. These values can be seen in
use on the left side of each orange box in the middle of Table 4.

The fifth step was to multiply the relevance scores by weights for each value. This can be
seen being done in our example in Table 5.

Table 5: Step five of an example QFD

Maps to |Risk Graph for Information |Make

5) Clinics Calculator |CD4 Tracking | About Risks |Appointments [PSI |MAP|CM |Total | Normalized
Track

progress 1\4 o\O 10M\40 o\O 12 4 3 4| 11 4
Find out risk

level 1\2 10\20 o\ 3\6 3\6 2 2 3 7 2
Find clinics |10\30 o\O o\ 0\ 1\3 3 4( 2 9 3
Read about

AIDS 1 1\ o\ 3\3 Ay | 1 2 1 4 1

We applied the weights assigned by the stakeholders to the scores we calculated in step
four by multiplying them. This was done because it is important to consider both how well a
feature realizes a value and how important each feature is to each stakeholder. By multiplying
the weights and scores it becomes evident which features are most important and contribute to
the most values. These numbers are shown on the right side of the orange boxes in the middle of
Table 5.

The sixth and final step was to total up the weighted numbers. Table 6 is a completed
QFD example table showing all the steps including the final totals. Totals for the example are

shown in the purple row at the bottom of Table 6.
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Table 6: Step six of an example QFD

Maps to |Risk Graph for Information [Make

6) Clinics Calculator |CD4 Tracking | About Risks |Appointments |PSI |MAP|CM |Total | Normalized
Track

progress 1\ o\O 10M\40 o\o 3\12 4 3 4] 11 4
Find out risk

level 1\2 10M20 o\ 3\6 3\6 2 2 3 7 2
Find clinics |10\30 0\O 0\ 0\ 1\3 3 4| 2 9 3
Read about

AIDS 1\ 1\ o\O 3\3 1\ 1 2 1 4 1

37 21 40 9 22

By looking at these final numbers, we were able to see which of the features were most
valued by the stakeholders. This information allowed us to assign weights appropriately to
features that we evaluate in existing mobile applications through the use of MAUT. After we
have these final weights for each feature, we classified them into three categories: necessary,
optional, and unnecessary. The purpose of doing this is to help define what the numbers mean
when it comes time to develop an application with these features. In our hypothetical example of
a QFD, the result shows that a graph for CD4 tracking and a map to clinics are the most
important features to include in an HIVV/AIDS application so these would be labeled as
necessary. Including the optional features to make appointments or calculate risks would also be
good, however, in this example, the unnecessary feature is information about risks.

3.3.2 Multi-Attribute Utility Theory

Once we determined the most beneficial and preferred features of technology-based
health care systems designed for HIV/AIDS, we used a multivariable assessment tool to decide
which of the existing mobile applications are most effective and efficient. The specific tool we
employed was Multi-Attribute Utility Theory, which is a mathematical system used to analyze

possible decisions and create an evaluation process (Tzeng & Huang, 2011). We took into
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account the information gathered from our archival research, interviews, and survey in order to
base our assessment on the opinions of the potential stakeholders and users.

When developing a framework for assessing options we identified 15 relevant HIV/AIDS
mobile applications available on the iOS or Android marketplace. We assigned the final weights
from the QFD to each application feature. Each application was given a score of one through
four for each of the features based on how well it met that consideration. The scores were
multiplied by the weight of that feature and then the products were added for each feature to find
an overall score for each application. The application with the highest score was the
recommended choice.

Table 7: Example of MAUT using two applications and five features

Feature Weight |Application 1|Application 2
Graph for CD4 Tracking] 40 1 4
Maps to Clinics 37 2 3
Risk Calculator 21 3 1
Make Appointments 22 1 3
Information about Risk| 9 4 2
Totals 235 376

A hypothetical example of this process where two applications are being compared is
illustrated in Table 7. Five features, a graph for CD4 testing, maps to clinics, a risk calculator, a
tool to make appointments, and information about risk, were chosen for consideration and given
weights determined through the example QFD (see section 3.3.1). These applications were
assessed and scored based on how well they included the five features. Multiplying their scores
by the weight of the features and then adding those values gave a total score for each of the
applications. The application with the highest final score was deemed the most appropriate

application based on the selected criteria.
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3.4 Summary

To accomplish our research goal we employed several social science techniques,
including archival research, interviews, a survey, and two decision analysis tools. We examined
research to learn about desirable features of general and HIV/AIDS applications, along with the
behaviors and characteristics of the target populations. Interviews with CMs informed us of their
views on technology-based health care and the features that they believe are necessary in an
HIV/AIDS mobile application. By interviewing CBO leaders we learned more about the
characteristics of the target populations and their access to HIV/AIDS programs. From the results
of the survey questionnaire we determined the target populations’ knowledge and use of
HIV/AIDS prevention, monitoring, and treatment strategies. The questionnaire also provided
insight regarding the target populations’ views and opinions of mobile applications and their
features.

The data gathered from archival research, interviews, and the survey allowed us to
perform Quality Function Deployment and use Multi-Attribute Utility Theory, which comprised
the framework we used to assess mobile applications and their features. The results and analysis

of our findings are discussed in the next chapter.
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4. Results and Analysis

This chapter discusses the results of our research that realized our three objectives: to
identify characteristics of the target populations, to determine the necessary and desirable
features of mobile applications, and to create and use a framework for evaluating mobile
applications and their features. We also discuss the limitations of our project that can be
addressed by future research and evaluation.

4.1 Characteristics of the target populations

The results collected from interviews with case managers and community-based
organization leaders, along with data gathered from our survey of the most at-risk populations
enabled us to achieve our objective of identifying characteristics of the target populations. The
results of our research informed us about the MAPs’ access to the Internet and smartphones, their
willingness to use an HIVV/AIDS application, their opinions about applications, and the barriers
that inhibit them from practicing healthy HIVV/AIDS behaviors.

4.1.1 Access to the Internet and smartphones

Through archival research we found that about 75% of all Thai people have mobile
phones, and 36% of those people are smartphone users (see section 2.4.5). We inferred that this
number would be even higher among the most at-risk populations, since they primarily live in
large cities where there is even greater technology penetration. The results from our survey
supported our inference by showing that 97% of respondents have access to the Internet while
90% use smartphones. From the survey we also found that the preferred operating systems for
smartphones were Google Android and Apple iOS. The data from the survey results regarding

Internet and mobile phone usage among the MAPSs is shown in Figure 5.
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Figure 5: Internet and mobile phone usage among MAPs

Our results were supported by statements from case managers and community-based
organization leaders, who both strongly believe that most male sex workers, transgender women,
and members of the general gay populations have access to smartphones and the Internet. One
CBO leader stated, “Even people in rural areas have access to smartphones, so by using an
application these people can get information and communicate with other people.” This means
that even people in the target populations who live outside of large cities could utilize a mobile
application via their smartphone. A CM from Mplus and CBO leaders from Mplus and Sisters all
agreed that many members of the target populations have smartphone access and already use
mobile applications for other purposes. Unfortunately, older generations of the MAPs tend to
have less smartphone penetration and may be less able to utilize a health care application,
according to interviews. However, this portion of the target population is not the primary focus
for this project since the highest HIV transmission rates are among younger gays, transgenders,
and male sex workers. These results mean that younger members of the MAPSs are able to use a

mobile application because of their sufficient access to smartphones and Internet.

44



4.1.2 Willingness to use HIV/AIDS applications
We found that in general the most at-risk populations are willing to use an HIV/AIDS
application. Figure 6 shows the experience that survey respondents have with mobile health care

applications.

Experience With Mobile Health Care
Applications

D N
o O

vl
o

w
o

N
o

=
o

Number of survey respondents
N
o

o

Have used before Would be willing to Would feel Not interested
use uncomfortable using

Figure 6: MAPs experience with mobile health care applications
We found that 77% of those surveyed have either used or would be willing to use a health
care application. Only 10% said they would feel uncomfortable using an application for this
purpose, while 12% said they were uninterested in using a mobile health care application.
Most people claimed to prefer using mobile applications for purposes other than
monitoring their health. Figure 7 shows the other types of mobile applications that survey

respondents reported using.
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Types of Mobile Applications Used

m Social networking 35%
® Games 16%

® Entertainment 23%

® Information 14%

® Health care 11%

m Other 1%

Figure 7: Types of mobile applications used by the MAPs

We found that members of the MAPSs primarily download applications for the purposes
of social networking, games, and entertainment. About 35% of respondents reported using social
networking applications, 16% reported using games, and 23% reporting using entertainment
applications.

Case managers and community-based organization leaders suggested that implementing
entertaining features in an HIVV/AIDS application would increase the willingness for the target
populations to download and use it. Some features that might attract more people would be
HIV/AIDS-related quizzes and games. A simple example of a game could be a crossword puzzle
or word search with HIV-related terms. A community features in which you can talk with others
is another attractive feature. A case manager from Mplus stated “...only a few people will
download and use it if it’s an application about health care. More people are interested in
chatting. I’m afraid that people will not be interested [in a health care application].” By
providing entertainment as an incentive, more people will download the application and have a
chance to benefit from it.

The target populations would be most willing to download a general health application
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that has HIVV/AIDS features instead of an application that is marketed as an HIVV/AIDS
application. We found from our interviews that this is because the MAPs typically aim to avoid
any potential social stigma brought upon them by using such an application. The results of our
survey, shown in Figure 8, supported this statement, showing that 71% of people would
download an application with HIVV/AIDS in the title while 83% of people would download the

same application under a different, more discreet name.

"HIV/AIDS" in Title "HIV/AIDS" Not in Title

H Yes 83%
No 17%

HYes 71%
No 29%

Figure 8: Willingness of MAPs to download a mobile application with “HIV/AIDS” in the
title versus downloading the same application without “HIV/AIDS” in the title

A CBO leader from Mplus stated, “I think they might be less [willing to download an
HIV/AIDS application] because loading an application about HIVV/AIDS onto the phone might
be something that society will question. People will wonder if you are infected.” Our results
show that the members of the MAPs are willing to use an HIVV/AIDS application, especially if it
has a discreet name and logo.

4.1.3 Opinions about applications

The target populations use applications and have preferences about their general

characteristics. The results about whether or not the survey respondents have used mobile

applications are seen in Figure 9.
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Use of Mobile
Applications

= Yes 90%
No 10%

Figure 9: MAPs use of mobile applications

Our survey showed us that 90% of the target populations surveyed use mobile
applications. This means that members of the target populations are already familiar with using
mobile applications.

The background research in section 2.3.3 presented our team with a list of attributes that
all general applications should have. This list included easy installation, frequent of updates, high
entertainment value, high level of interest, usefulness, ease of use, and stability. The results of

our guestionnaire found that these attributes are all valued by the target population.

Important Application Attributes
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Figure 10: Important general application attributes according to the MAPs
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When ranked on a scale of one to four, with one meaning “unimportant” and four
meaning “important”, all attributes achieved an average score of about three. Figure 10 shows
that how interesting an application is, how easy it is to install, how useful it is, and how easy it is
to use were seen as the most valued attributes. The number one reason for someone to stop using
or uninstall an application was that the application was boring.

The majority of the members of the target populations were found to widely prefer free
applications. Many case managers and community-based leaders stated that most people would
be more willing to download free or very inexpensive applications. These statements are
supported by our survey results; 76% of participants said they are only willing to download an
application if it is free. An application being free was also found to be the most influential reason
for someone to download an application. About half of the respondents said they would only
download a health care application if it were free. Those that claimed to be willing to purchase
applications predominantly stated a low price, usually around $0.99 USD, as the maximum they
would be willing to pay. If an application is not free, then a trial version should be available so
that the potential user may test the application before they purchase it.

4.1.4 Barriers inhibiting healthy behaviors

Members of the target populations have an understanding of HIVV/AIDS prevention,
monitoring, and treatment strategies but do not employ them because of several barriers, which
include negative social influences, environmental influences, and a lack of access to good
information. These barriers were reported to us by PSI. Most members of the MAPSs have
sufficient knowledge about HIVV/AIDS prevention strategies, especially condoms. However,

these strategies are not always utilized, as seen in Figure 11.
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Prevention Method Knowledge and Use Among
MAPS
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Figure 11: Knowledge and use of condoms, water-based lubricant, microbicides, Pre-
Exposure Prophylaxis (PrEP), and Post-Exposure Prophylaxis (PEP) among members of
the MAPs
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We found from the results of the survey that 126 out of the 127 respondents know about
condoms, while only 88 always use them and 27 sometimes use them. The survey respondents
are mostly people who have received services from CBOs, so we suspect that people in the
MAPs who have not been in contact with CBOs would have considerably less knowledge and
use of condoms and other prevention strategies. The findings are similar for water-based
lubricant knowledge and use, but far fewer respondents reported knowing about or using
microbicides, Pre-Exposure Prophylaxis, or Post-Exposure Prophylaxis. Through interviewing a
case manager we found that the reason for this is that many Thai people, including doctors, do
not know about these three prevention methods. The main HIV/AIDS prevention tool that is
known, available, and used in Thailand, is the condom. These results show that it is important to
incorporate information about prevention methods into an HIVV/AIDS mobile application while

also encouraging the use of prevention.
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From speaking with PSI, case managers, and CBO leaders we found that one cause of
HIV transmission is the lack of condom usage with regular partners. One CBO staff said, “...trust
issues, too, like they don’t think they’re at risk by being with a regular partner, like a husband or
wife. Some who have been living together for 9, 10 years also don’t use a condom. So trust is
one obstacle to work with; it’s very hard for us [the CBOs].” Another related issue is that MAPs
often do not use condoms with casual partners who do not physically appear to have HIV/AIDS.
One CBO leader said, “They [the MAPs] think, ‘He doesn’t look like he has HIV so it’s
probably okay to not wear a condom with him.”” It was also found during interviews that
members of the MAPs do not always use condoms because they do not perceive themselves to be
at-risk for HIVV/AIDS. They think that if they only have unprotected sex occasionally they will
not get HIV. Through the use of a mobile application it could be possible to present members of
the MAPs with accurate information that combats these misconceptions that they currently have,
and instead encourage correct and consistent use of prevention.

Another issue among the members of the MAPs is that they do not always go for HIV
testing. This topic was frequently mentioned by case managers as a major barrier preventing at-
risk people from maintaining healthy lives. These statements were supported by the results of our
survey. Of the people surveyed, 19% reported never having an HIV test before, while 35%
reported only getting tested once each year or even less often. Through our survey we found the
reasons why members of the MAPs do not go for HIV testing on a regular basis, as seen in

Figure 12.
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Reasons Why MAPs Do Not Get Tested for HIV
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Figure 12: Seven reasons that influence members of the MAPs to not go for HIV testing
These results show that 23% of survey respondents, who are members of the MAPs, do
not think that they are at-risk for HIV, and as a result do not get tested as often as they should. A
mobile application with information about risky HIV-related behaviors could provide the MAPs
with accurate information and encourage them to go for testing more often. Another reason that
19% of respondents reported not getting tested for HIV was that they are afraid to know their
status. This was also supported by statements from case managers and CBO leaders who said
that many members of the MAPs do not go for testing because they fear that the result will be
HIV-positive and think that they will then die in the near future. With the help of a mobile
application, these at-risk people could be better informed about what happens after HIV
diagnosis in regards to medical treatment and support. Another highly reported reason that
members of the MAPs do not go for HIV testing is that they are afraid to encounter
discrimination, both from health care professionals and the public. A CBO leader from Sisters
said that many doctors, especially those who are more traditional, are not sensitive to transgender

women, gay men, or male sex workers. He also reported that people often stare while in the
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waiting room and address the person going for testing by a title different than that by which they
identify. By using a mobile application that can connect a member of the MAPs to a medical
professional from any location through chat services, a user could reduce the fear of
discrimination preventing them from going for HIV testing.

After being diagnosed with HIV, many people in the MAPs fail to adhere to a treatment
regimen or do not receive treatment at all. Our interviews uncovered many different reasons as to
why this occurs. The survey respondents reported several different reasons as to why HIV-

positive people do not receive treatment, and the results are seen in Figure 13.

Reasons Why MAPs Do Not Receive Treatment
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Figure 13: Seven reasons that influence members of the MAPs do not receive HIV
treatment

We found that the primary reason why members of the MAPs do not receive HIV/AIDS
treatment if they are positive is because they are not aware of treatment options. They do not
know that ART is the primary treatment method for HIV and that they can live a long and
relatively healthy life if they adhere to this treatment regimen. Interviews showed us that

members of the MAPs also might not know where to receive treatment. A mobile application
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could provide the target populations with this vital information and help to increase the number
of HIV-positive people receiving treatment.

Another reason that makes people less inclined to get tested or reveal their status is the
fear of being officially labeled HIV-positive and the negative societal pressures that follow.
Many case managers and CBO leaders interviewed strongly believe that there is a stigma that
exists in Thailand towards HIV/AIDS. A CBO leader from The HIV Foundation said, “There’s a
really strong stigma about same-sex sex or same-sex activity or transgenderism, but in spite of
that stigma there isn’t in most cases a violent response from society. But what happens is if
you’re gay and you come out and you’re open about being a gay man then you can’t be a bank
manager, university worker, business manager, or government worker.” HIV-positive people are
often discriminated against by their employers, and as a result can only hold low-income jobs or
work as sex workers. Through our interviews with CBO leaders and CMs we learned that even
though there is supposed to be free ART available to all Thai citizens, without money it can be
very difficult to obtain. Hospitals are frequently unwilling to give out free treatment even when a
patient is in a critical situation. Many members of the MAPs are in at this state due to social
discrimination, which prevents them from getting decent jobs. Discrimination from society as a
whole is often encountered, but perhaps through the use of a mobile application the MAPSs can
better understand their rights and how to receive treatment.

Living with HIV and preventing it is especially difficult for those who have come from a
more rural background before moving to the city. These individuals have not been well educated
about HIV/AIDS, and those that seek more information are often told that it is a death sentence.
The results from our interviews indicate that education about HIVV/AIDS is not adequate and

treatment is difficult to obtain due to the social stigma against those with HIVV/AIDS as well as
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the discrimination against those who cannot pay. By knowing the negative influences that inhibit
members of the MAPs from using proper prevention, monitoring, and treatment strategies, an
application can be designed to combat these negative influences and encourage proper
HIV/AIDS management.

4.2 Necessary and desirable features of mobile applications

The information that we gathered from our QFD showed us the most important features
for an HIVV/AIDS application from the perspectives of PSI, the most at-risk populations, and case
managers. The features that were found to be the most necessary were sections dedicated to
information, a community element, and communication with a doctor.

4.2.1 Determining important features

Quality Function Deployment, described in section 3.3.1, determines the importance of
features by how well they realize certain desired values. In our QFD, these values focused on
improving testing, monitoring, and treatment of HIVV/AIDS among the most at-risk populations.
Our set of values, which can be found in Appendix H, were determined and given their weighted
importance based predominately off of the results of our interviews with case managers and
CBO leaders. PSI’s views on what an application should include were acquired and added to our
QFD table. For the most part PSI’s views matched those of the case managers and CBO leaders.
The values covered elements of HIV/AIDS management that the interviewees perceived the
MAPs to want, as well as elements that they individually viewed as important. The features that
scored the highest among the values are seen as best representing the views of our stakeholders,
particularly the case managers and CBO leaders.

A necessary feature is one that is viewed as crucial to making an application effective in

improving testing, monitoring, and treatment of HIVV/AIDS among the at-risk populations. The
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results of the QFD yielded a number for each application feature that showed how important it
was to the stakeholders. In terms of what to include in an effective HIVV/AIDS application, the
features that received the highest scores were necessary, the moderately scored features were
desirable but not crucial, and the lowest ranked features were seen as not very important to

include. Figure 14 shows the list of features in descending order of importance.

HIV/AIDS Application Features QFD Scores

. I I I
Information

|

Community features |

Talk with medical professionals | |
Maps |

Self-monitoring | |

Records |

Entertainment |

Reminder system |

Security |

Dating Service
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Figure 14: Ten HIV/AIDS application features ranked from highest to lowest by QFD
scores

The highest-rated feature according to the QFD was information, which received a score

of 201. Other necessary features include a community element, with a score of 140, and contact

with medical professionals, with a score of 126. Other optional features include those that
received between 50 and 100 points, which include maps to clinics or CBOs, a self-monitoring
feature, a record feature, and entertainment feature, a reminder system, and a security feature.
Security received a lower score because, according to interviews, people are more concerned
about maintaining their anonymity than concealing their medical records. The stakeholders

assumed that the application would be secure as well. A dating service was found to be an
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unnecessary feature due to it only receiving 44 points.
4.2.2 Information

A section devoted to general and in-depth information about HIVV/AIDS was found to be
a necessary feature in an HIV/AIDS mobile application. An information section can be presented
in the forms of structured menus as well as frequently asked questions (FAQ), and can cover
general, medication, HIV/AIDS specific, payment, and health-related information. Many of the
case managers and CBO leaders we talked to felt a key part of what makes technology-based
health care useful is that the user has easier access to more accurate information. Their
statements were backed by results from our survey. Figure 15 shows that most people stated they
intended to use a health care application to find both general and specific health information. The
major factor reducing persistent use of a health care application was that the application did not
have a sufficient amount of information. The most important information topic was found to be

HIV/AIDS specific information, followed by treatment, medication, and general information.

Expected Uses of Health Care Applications

100
90
80
70
60
50
40
30
20
10

0 T T T T T T )
General Specific  Communicate Find health Track general Receive Other
health information  with doctor  care clinics  health and reminders

information about a health treatment
problem progress

Figure 15: Expected uses of health care mobile applications according to MAPs

Number of survey respondents

During the interviews we found that most members of the MAPSs receive health
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information from online searches or visits to medical clinics. Information found online can often
be inaccurate, misleading, or even dangerous. Because of this, personal visits to medical
professionals or to community-based programs have been the primary avenue for people to
receive accurate knowledge about HIV/AIDS. However, those who need information often do
not go in person due to their fear of being branded as a member of the MAPs or as HIV-positive
if seen at a clinic or CBO. Information on an application can be viewed privately, allowing for
the user to remain anonymous. The source of the stored knowledge can be controlled so that only
credible professionals can contribute, meaning that the information that the user accesses is safe
and accurate.

Information specifically about the nature of HIVV/AIDS and testing can help improve
general awareness, potentially helping those at-risk before it is too late. Section 4.1.1 showed
that many people outside of major cities do not have access to up-to-date or accurate information
about HIV/AIDS. Our interviews showed us that members of the MAPSs tend to move to cities
where there is more support for their lifestyles, and once relocated they are met with more
chances to be made aware about HIVV/AIDS in the form of outreach programs, word-of-mouth,
and more knowledgeable clinics. However, the technical director of The HIV Foundation stated
during one of our interviews that “...if there’s no information in the country, by the time they [the
member of the at-risk population] knows anything about HIV they usually already have it
[HIV].” 1t is often too late for members of the MAPS to live the remainder of their lives in
relatively normal fashion as they have already been exposed to HIV for too long.

Several case managers and CBO leaders have also stated that the MAPs’ lack of
information about HIVV/AIDS causes them to avoid testing. They are afraid of the test results

because they think that a positive result means that their lives are over. If these people knew
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about the actions they could take to protect their health, they might have been more apt to get
tested and as a result have a longer, healthier life. Situations like these are why information is
valued so highly in an application; if the person at-risk had access to the right knowledge earlier
in life, they might have taken action to help themselves sooner. Due to the high prevalence of
smartphone usage among the MAPs, a mobile application could serve as a vessel to provide
information to those that need it.

The types of information that were found to be most desired in an application with
HIV/AIDS features were about treatment, medication, and general health. Section 4.1.3 indicated
that many people in the most at-risk populations do not have a clear understanding of what rights
they have to treatment by being a Thai national. For example, ART treatment is free for citizens
of Thailand, but this fact that is not extensively known. Also, our interviews revealed that many
members of the MAPs are believed to not have enough information regarding medications. This
includes how to buy medication, where to buy medication, how to take your medication, or how
your medication may interact with other drugs. General health information, such as how to
address and diagnose oneself from certain symptoms, has shown from our survey to be desired in
an application by the MAPs as well.

4.2.3 Community features

Community features that provide some similar services to CBOs are seen as important in
making an HIV/AIDS application effective. CBOs that actively work to help those at-risk for or
living with HIVV/AIDS have been shown to greatly improve the lives of those that participate in
them. The services people receive from CBOs include information about how to maintain a
healthy lifestyle with or without HIVV/AIDS, support from understanding and friendly
professionals, and a safe location away from the negative social stigma associated with being in

the MAPs. During interviews with CBO leaders we found that the members of the MAPs often
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face a large amount of discrimination, and the help provided by community programs is some of
the only support they receive. Those who are reached by CBOs have a much higher chance of
getting tested, revealing their status, and ultimately seeking help. However, through archival
research we found that about 50% of people in the MAPs are not reached by CBO efforts. A
mobile application could provide more wide-spread support. Including features that mirror the
support and guidance of the CBOs is desired in an HIVV/AIDS application.

Our findings show that the support provided by community-based programs has proven
to increase the willingness for people to get tested and eventually take the necessary actions to
stay healthy. CBOs work to encourage testing by proving to their members that they will not be
abandoned if they are found to be HIV-positive. The technical director of the HIVV Foundation
mentioned in his interview that “...almost everyone tells us their [test] result. Because part of the
reason they go for testing is because they’re not alone and they know they’re not going to be
alone.” An application that has community features, such as supporting an online chat room, is
believed to have the ability to promote positive and encouraging attitudes similar to that of
CBOs. By talking to others and relating to their problems, the user has the chance to see that they
are not alone, potentially influencing them to take the appropriate steps to monitor their behavior.
However, a community feature has the potential to spread false information and negativity, so in
order to avoid this professional moderators are required to cultivate a healthy online community.
Emotional support is typically what makes the services provided by CBOs, and hopefully
provided by community features in a mobile application, very valuable.

Having a community element feature in an HIVV/AIDS application would make the
application as a whole more attractive to users. The option to chat with other people would

interest more people and potentially have the application see more persistent usage. Through
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interviews we found that members of the MAPs widely use messaging applications, such as
LINE and WhatsApp, to connect with other people. Section 4.1.2 shows that social networking
applications are some of the most highly downloaded among members of the MAPs. Having a
messaging system in an HIVV/AIDS application is beneficial because it could lead to more
downloads. More people having the application means that there is a higher chance of increased
exposure to other important but less entertaining features in the application.

4.2.4 Communication with doctor

Communication with medical professional is a highly desired feature in an HIVV/AIDS
application. The target populations were found to be willing to contact a doctor through a

technological medium. Our survey results, shown in Figure 16, support this claim.

Willing to Talk With Doctor
Securely About HIV/AIDS
Through Texting or Calling

B Yes 72%

No 28%

Figure 16: Willingness of MAPs to talk to a doctor through an application
Doctors are important because they provide much of the important information and
treatments that members of the most at-risk population need to live healthy lives. However, as
mentioned in section 4.1.4, members of the MAPs often avoid visiting clinics in person out of

fear of social stigma, both from the doctors and their community. Also, some clinics are not
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properly equipped with the resources to help those with HIV/AIDS. Contacting an appropriate
doctor through an application has many benefits for the user.

Negative social stigma and difficulty accessing testing and treatment facilities are what
cause many members of the at-risk population to avoid visiting health institutions. Doctors are
often not understanding of the lifestyles that the MAPs live and often ask insensitive questions
that do not encourage return visits. Others are afraid of simply being seen visiting a clinic,
especially in their local communities, because they do not want to be assumed to be HIV-positive
or a member of the MAPSs. In order to avoid these problems, members of the MAPs often get
referred to friendly and discreet institutions by community-based organizations. However,
through using an application the user could contact a doctor without needing to travel or expose
their identity. Our interviewees proposed that text-based contact is a potential communication
method because it is less personal, meaning that more people might be willing to discuss
sensitive subjects such as HIV/AIDS. Since there are more medical clinics located within cities,
members of the MAPs who live outside of cities are not able to easily access a medical
professional. Through the use of a mobile application, people living in rural areas can
conveniently communicate with doctors.

Our interviews revealed that not all medical clinics are equal in terms of the information
and treatment options they have in regards to HIVV/AIDS. It is not uncommon in Thailand for
establishments to not be appropriately equipped to handle all HIVV-positive patients’ situations. A
case manager from The HIV Foundation explained that some individuals they worked with had
to travel multiple hours to reach a clinic with the appropriate information and resources. An
application could facilitate contact with the appropriate doctors through its convenience. The

users could get reliable and specific knowledge not found in typical information banks without
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actually having to leave their homes. Also, many HIV-positive patients have multiple doctors.
An application could store and organize their contacts, further easing the burden on the patients.
4.3 Assessment of mobile applications and their features

The current available HIV/AIDS applications were compared by their features using
MAUT analysis. A list was compiled ranking the applications on their overall effectiveness in
reaching the goal of promoting HIV/AIDS testing and management among the MAPs. Of the
applications evaluated, HIV Connect was determined to come closest to achieving the goal.
However, no single application proved to have all of the most necessary and desired features. A
prototype of an application was developed by our team to be considered in conjunction with the
most effective existing applications as a starting point for the potential development for any
future HIVV/AIDS applications.

4.3.1 The current applications

The results of the MAUT show the rankings of the fifteen existing applications we
reviewed. The application with the highest total is the highest ranking existing application, and

the one with the lowest total is the lowest ranked. The resulting ranking is show in Figure 17.
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Figure 17: Fifteen existing mobile applications and prototype ranked from highest to lowest
by MAUT scores

HIV Connect achieved the highest ranking on this list due to its community features.
These features allow HIV patients to communicate with one another about their medication,
treatment, and lives. However, what makes HIV Connect so successful in our analysis is the
medical professional moderator present on the application. The doctor posts information based
on threads users start, helps forum members get in touch with other local professionals, and helps
find testing resources.

HIVPIlus Treatment Guide gives patients the tools to self-monitor, make records of their
disease, set reminders for medication, and locate pharmacies in their area. The application also
has a database of information about HIV medications. Most importantly, HIVPlus Treatment

Guide features articles about medical research towards a cure as well as essays from HIV-
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positive writers about living with the virus. These articles address and debunk the belief that life
ends at diagnosis - something that case managers stressed as a message that HIV patients in
Thailand need to hear. Life Plus provides similar monitoring and record keeping tools, and was
scored similarly to HIVPIlus Treatment Guide, however it scored lower because it failed to
address the stigma of living with HIV/AIDS.

4.3.2 Prototype application

The highest scoring applications deliver some of the necessary features, although there is
still room for improvement. An application that provides an experience where patients can learn
about living with HIV, use that knowledge to monitor and manage their disease, and inform their
doctor of their progress, all with the encouragement from other patients and friends, has yet to be
developed.

In order to demonstrate an application that could do everything deemed necessary, we
have developed a prototype of an ideal application that contains the highest ranking features as
determined by the QFD. This prototype can serve as a guideline for future application developers
in the production of a functional application. The results of our MAUT analysis show that our
prototype, if it were made into a real application, ranks significantly higher than any of the
existing applications. It does this by providing features that scored highly in our QFD analysis,
such as containing information about treatment options, allowing patients to share health
information with each other as well as give support and encouragement, and providing tools for
patients to monitor their disease and share their data with a doctor. The prototype’s high MAUT
score shows the large difference in score between an ideal application and the best existing
applications, meaning that there is much room for improvement.

This prototype application was created for Android Smartphones using MIT App Inventor

2, which allows for the rapid prototyping of mobile applications. MIT App Inventor 2 is not a
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robust platform to properly support many features that are essential in making a mobile health
application: there is no support for sending encrypted data over the Internet which is important
for doctor-patient confidentiality. However, the prototype application is still able to illustrate
how the features that were rated highly in our QFD analysis could be included in a mobile

application. Example screenshots of the prototype application are seen in Figure 18 below.
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Figure 18: Prototype screenshots showing homescreen (left) and CD4 tracker (right)

The screenshot on the left of the figure show the three necessary features — relevant
information, a community feature, and talking to a doctor — as well as several optional features.
The screenshot on the right shows one of the optional features, a CD4 tracker, how it might
appear in the mobile application. The prototype application serves as a reference for PSI if they

choose to develop a new application.
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4.4 Research limitations

The results of our survey were suspected to have incorrect or conflicting data. This was
potentially caused either by confusion over how to answer the questions or intentionally
providing incorrect answers. For example, some of the survey participants may have felt
uncomfortable sharing certain information with us, or they may have misunderstood the question
they were asked. We expected this due to the nature of the HIVV/AIDS stigma in Thai culture. We
were also unable to identify male sex workers while being sensitive to other participants in the
survey. In regards to health care applications, many of the participants did not answer the tedious
sections of the questionnaire asking them to rate their preferences on aspects of an application.
Many respondents rated all application features the same and did not differentiate between more
important or less important features. Finally, we did not survey an equal number of transgender
women and men who have sex with men. This research limitation was due to time constraints as
well as the opportunistic nature of how we obtained the questionnaire respondents.
4.5 Summary

The results of our project revealed the characteristics of our target populations, the
necessary and desirable features of mobile applications, and a framework for assessing mobile
applications. We found that the target populations have access to the Internet and smartphones,
are willing to use mobile applications, and prefer applications that are interesting, easy to install,
useful, and free. We also found that the target populations need more information on prevention
methods, need to be encouraged to use condoms and get tested, and need to be made aware that
they are at-risk. The necessary features for an effective HIVV/AIDS application were determined
to be an information section, a community element, and the ability to communicate with a

doctor. A framework was created from our QFD and MAUT tables that showed us the most
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effective HIV/AIDS applications currently available, HIV Connect. However, HIV Connect is
not completely optimal, so our team developed a prototype application that begins to encompass
all the necessary features. The next section discusses our major conclusions and

recommendations to PSI and other parties that may perform related research in the future.
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5. Conclusions and Recommendations

In this chapter we discuss the conclusions we have made from our findings and present
the recommendations we have developed for PSI, organizations or companies working in
conjunction with our sponsor, and any other parties who are involved in the subject matter.
Researchers interested in HIVV/AIDS among the target populations or in mobile application
assessment could benefit from our research conclusions and future recommendations.

5.1 Conclusions

Our first objective was to identify characteristics of the target populations, who were the
general gay population, male sex workers, and transgender women in Thailand. We found that
these most at-risk populations have the ability to use a mobile application through their survey
responses. Data showed that they had sufficient access to the Internet and smartphones, both in
rural areas and in cities, and especially among the younger members. When asked if they would
download an application with “HIV/AIDS” in the title, most people said they would, and even
more said they would download an HIV application without “HIV/AIDS” in the title.

There are some negative factors that affect the MAP’s access to the testing and treatment
they need. Most of these negative factors come from the stigma against HIVV/AIDS such as the
fear of knowing one’s status and the unwillingness to share one’s HIV status. Other negative
influences have to do with a lack of information such as reluctance to get treatment. These
negative factors should be addressed by the application by providing accurate information and
raising awareness about HIV/AIDS.

The second objective was to determine the necessary and desirable features of a mobile
application. The best features that should be included in an HIVV/AIDS application in order for it

to be effective are information, a community element, and contact with a doctor. Our third
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objective was to create and use a framework for evaluating mobile applications and their
features. In order to best consider the ideas of all stakeholders we determined that the best
framework for assessing mobile applications and their features involves using Quality Function
Deployment and Multi-Attribute Utility Theory. For our project these analyses revealed that HIV
Connect is the best application on the market currently. We created a prototype which scored
higher than any of the existing applications, so creating a new application based on the prototype
would provide the best HIVV/AIDS application for the MAPS to use to manage the virus or
disease.
5.2 Recommendations

This section details the recommendations for PSI, organizations or companies working in
conjunction with our sponsor, or other parties who are interested in conducting a similar
assessment. Included are the steps we feel need to be taken in order for PSI to get the best results
from this research, further steps that could be taken, as well as guidelines for conducting a
similar assessment.
5.2.1 Recommendations for PSI about choosing an application

If PSI wants to use an existing application we recommend working with HIV Connect.
This application has received the highest score based on our analysis and so, of all the existing
HIV/AIDS applications, it is the one best suited to the MAPSs. In order for the MAPs to use this
application, a Thai version would have to be developed. Aside from the language, there are a
couple of features HIV Connect is currently lacking that would improve its reception by the
MAPs. If there is a problem with using HIV Connect, such as its community features being
discontinued, PSI should consult our list of ranked existing HIVV/AIDS mobile applications for

other options. However, we do not recommend using any of the applications ranked as fourth or
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below because our research has shown that these applications are not adequate.

Because the existing applications all have shortcomings, we strongly recommend that PSI
develop a new application. This application should include all of the features that our list of
features ranks as necessary as well as including as many of the optional features as reasonable.
The necessary features that we recommend including in the application are information, a
community element, and contact with a doctor. An optional feature that we recommend
including is a security feature that will conceal the identity of the user. Our analysis has shown
that these are the features that will make this application successful in improving HIV/AIDS
management among members of the MAPs. Our research has also shown us that, although it
received a score in the optional range, including some kind of self-monitoring feature, like a
CD4 tracker, is very important. While the other features would help the MAPs learn about HIV
and live more comfortably with the virus, once they are HIV-positive, they will learn that having
a way to keep track of their progress will be very valuable.

We recommend that PSI try to incorporate details that appeal to the MAPSs preferences.
These may include having cute stickers in the community based element and chat features, using
colors that appeal to the MAPs, or including any other elements that will help make the
application visually appealing to the MAPs. Our background research revealed that Windows OS
and Blackberry are two operating systems that will see greater usage in the future in Thailand.
For that reason, PSI should keep these two operating systems in mind when developing a new
application. We believe that PSI can find out the MAPs’ preferences in terms of the application
interface by performing a survey and holding focus groups with members of the MAPs. If these
preferences are incorporated into the application, then it would be more likely that members of

the MAPs will download and use the application.
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5.2.2 Recommendations for PSI about refining the application

Once PSI has an application that they are prepared to have the MAPs use, we recommend
that they conduct a usability study. Conducting a usability study involves having some of the
target users test out the application and give feedback. This is an important process because it
will tell PSI whether or not the user can actually get value from the way the features are
implemented to achieve the intended purpose of the application. This process will also reveal any
problems that the application might have that have not yet been discovered.

To market the application well, we recommend that PSI choose a name and logo for the
application that does not blatantly advertise that the application is for HIV. Our research has
shown that more people in the MAPs are willing to download an application without HIV in the
title than with HIV in the title. We recommend using a title such as Health Plus, Life Check, or
Healthy Connection that does not specifically mention HIVV. We also suggest that the logo for the
application not include a red AIDS ribbon, but instead have a plus symbol that might indicate
health. Including the necessary and desirable features within an existing or new general health
application is a possibility that could suppress discrimination from non-users.

We have noticed that there is an older generation among the MAPs that is not as willing
or able to use a mobile application due to their insufficient knowledge about how to use some
types of technology. Though an application will reach the bulk of the MAPSs, we recommend that
PSI investigate ways to either encourage use of an application among this older generation or to
reach them without using an application.

5.2.3 Recommendations for conducting a similar study

For anyone who is interested in following a similar process to the one we followed in this

study, we have created a framework for assessing applications or a similar type of technology in

the future. This framework can be found in Appendix J. Our process does not only have to be
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used for applications or even technology. By following this framework it is possible to give a
ranking to any useful tool or process, and it is helpful to use while developing a product. The
framework explains how to take into account information from all stakeholders in the decision
and how to complete both of the analysis tools in order to reach a final, quantitatively-supported

decision.
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Appendices

Appendix A: Sponsor description

Population Services International (PSI) (2010a) is a registered non-profit organization
that focuses on measurably improving the health of low-income, at-risk people in developing
nations. PSI accomplishes their goal by marketing family planning through the private sector,
providing health products and services, and raising awareness of health issues. Founded in 1970,
PSI had an original mission of improving reproductive health using commercial marketing
strategies. This mission was the primary focus for PSI’s first 15 years of existence. Over time,
PSI added projects about child survival, HIV, malaria, and tuberculosis to its repertoire. Today,
this global health organization is comprised of a board of directors, senior staff, country
managers, celebrity ambassadors, and 8,900 other staff. PSI receives funding from several
donors: international governments, United Nations agencies, private sources, and the Global
Fund to Fight AIDS, Tuberculosis, and Malaria; in 2012 PSI’s annual revenue was $546.4
million. The world headquarters for Population Services International is located in Washington,
D.C., USA, and PSI programs have been established in 69 countries globally.

In 2003, PSI (2010b) extended its efforts into Thailand with an emphasis on HIV
prevention upon the opening of the O-Zone Drop-In Center in Chiang Mai, a program that
promotes healthier behaviors for injection drug users. Soon afterwards, PSI developed the Sisters
Project, a program that provides HIV outreach activities and services to transgender individuals
in Pattaya. Our project aligns with PSI/Thailand’s efforts at decreasing HIV transmission rates
among vulnerable populations, particularly men who have sex with men (MSM) and transgender
women, as PSI currently provides HIV prevention products, services, and communications to

Thai people. Together with the Thai Ministry of Public Health, the Health Department of
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Bangkok Metropolitan Administration, and the Raks Thai Foundation, PSI continues to work

towards improving the prevention and monitoring of HIV/AIDS cases in Thailand.
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Appendix B: Interview of Emmanuel Agu, WPI computer science professor

The following are the interview questions about mobile health care and application development
asked by Gabriel Isko, Victoria Melchert, and Robert Mullins. The responses are provided by
Emmanuel Agu, WPI computer science professor and developer of Sugar, recorded on
December 6, 2013.

1. Please explain your credentials and any research you have performed related to using a
smartphone as a platform for health care.

I have been involved with mobile computing, which is using mobile devices - laptops, tablets,
phones - for about over 16 years. | have done everything from developing tour guides to general
applications of all kinds. Three or four years ago | started to focus on health. The first thing | did
was an MQP 8 years ago working with EMS services for Internet reporting. At the time, if
someone breaks a leg, they can have to fill out a form and then it is put it in a stack. Once a
month someone had to put these forms in a computer. In 2004 or so we helped develop a mobile
app to take into the incident site where a form could be filled out on a phone and uploaded to the
database in real time. Now | work with a grant with a goal to help patients with diabetes.
Diabetes patients are supposed to track carbs, glucose, weight, and other maintenance stuff. The
app helps patients to track those things. Additionally, people with diabetes have wounds that will
not heal over several years. People with those wounds have to go to a hospital to get checked out
and cleaned. Some people without cars need to take an ambulance every week to do this. This is
very expensive. The app allows you to take a picture of the wound and compare it to the last
week’s image to see if anything has changed. The app automatically compares the size and color
of the wound and its cells to see what has changed. The patients can use the app to get feedback
in their own homes. This empowers the patient and they believe that they have some control of
the process. Patient engagement is key.

2. What are the details of your app?

The app is still currently being developed. We plan to back up our info in the cloud. HealthVault
is a medical specific service to keep your data. Multiple providers can see this information by
utilizing this cloud. Our audience is 55 and above, so we have large colorful buttons. We had
focus groups to find what they wanted and what would help them. In general, the things you
think will work will not work. We initially thought to propose social networking to help each
other, but it turns out that the people who have diabetes that are far along just give up. When
they give up, they don’t care anymore, and they disappear. They put their heads in the sand.
They stop doing what they are supposed to do. Like having to watch your carbs: people get a
gallon of soda and doughnuts because they’ve given up. That is about as much carbs they should
have in a week. They don’t want to be identified so that people don’t see that they are doing not-
so-good things for their health. You have to expect non-compliance.

One of the things we have to make data entry easy is bluetooth readings. Step on a scale or take a
glucose reading, and it is sent to the app. It has been suggested that we don’t allow patients to be
able to edit their data. Doctors say that these people would enter incorrect readings so that they
can cheat or lie [to get away with bad behavior]. Even if they are doing bad things, you have to
be positive with them. “You didn’t weigh yourself to say? Well we will try again next week!”
Try to stay positive. They are already down about their ailment. Think of something positive to
say. “Good, you weighed yourself this week!”
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3. What are your thoughts on app inventor, which was suggested by one of our advisors?

App inventor started as a google project. MIT took it over. Think of it like Lego blocks; you
move around the visuals and hit a button and it spits out an application. The claim is that non-CS
(computer science) majors should be able to do it. During an App inventor demonstration the
man giving the talk had a bunch of technology problems and still managed to make an entire
working game during the hour-long talk minus 10-30 minutes due to problems. He still finished.

4. How would we assess the effectiveness of an app in your opinion?

The first thing to do is pick the most popular ones, because people are using it. You go in and
pick those ones, and look at the comments that they have said.

Otherwise, what makes a good app? I think number one would be ease of use. How is it laid out?
How easy is it to figure out what you’re looking for? Do the screens and buttons make sense?
Basically, is it comprehensive?

Engagement is a big one. Is it pleasing; are their elements that engage you? Engaging things
would be things like factoids. Facts the help you learn about the things about the disease that are
context sensitive. Someone reading a book about HIV would zone out after 10 minutes. But if
people are linked to a context aware message from that book [at an appropriate time], that is
more useful. In recording their progress, say something like “80% of people that record their
information live longer” etc. Visual appeal is important too; get an artist so that is looks nice.
Have nice avatars. Make sure the screens look and feel is good. Interactive reminders are also
important.

5. How would you suggest getting non-compliant patients to use the app?

Behavior change is a science; a branch of psychology. The first thing is to see what you can do to
get someone to change from doing the wrong thing to right thing. You give rewards of some
kinds. Set goals, goals are a big one. Set reminders, track where they are. The human mind plays
lots of tricks. “Oh I’m doing a good job”, but if you write it down it becomes much more clear.
“Oh, wow I didn’t do this thing for a whole week...”

6. Did you do a cost benefit analysis?

For me, cost-benefit is look at the certain way someone is doing something right now. For
example, sequence of events (or work flow) that happens when they use paper, and then the work
flow when they use the app. Workflow A versus workflow B. What is better about B compared
to A.

Another random thing about apps; people talk about free apps. Most free apps have much more
ads than paid ones. That’s a factor of cost benefit analysis. Free apps have ads that take data, so
when it says free it’s really taking your data. Some people can’t afford that.

7. Do you have any specific examples regarding our IQP to improve compliance?

Some things are going to be culture dependent. If the culture is family dependent, get their
family involved. Peer dependent, get their friends involved. Capitalists dependent, get money
involved.
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The population that is not HIV-positive is important. For those people, give incentives for
testing, incentives for lowering risky behaviors. Give incentives that are measurable in the form
of rewards. Health care right now is reactive, you pay your insurance and if you get ill, you go to
your doctor and get treated. But it is turning to preventative. An example would be the paying of
healthy people to keep up with their good habits. People who have healthy lifestyles will not be
ill as much, and cost less money to treat. You can pose preventive things around that, around
HIV. The good thing about HIV is that you can go to a clinic and get pamphlets that give
information on what to track. You know about American culture, so when you get to Thailand
you have to tweak how you’d track that information.

8. What other technologies do you know of that can be useful for health tracking?

There are sensors, bands, and things can be done on the phone. You can take someone’s heart
rate, find an irregular heartbeat, and determine a person’s mood or sleeping pattern from the
phone. A phone has a lot of sensors, such as how much it is shaking, how light it is, how loud it
is, etc. It can use these senses with machine learning to establish models such as “90% chance
this person is sleeping” because of the current conditions.

9. What is your opinion on mobile health care and its benefits?

The main thing is that is helps with mobile tracking and preventive things. In the beginning it
won’t replace anything, but it has parallel information that it could get. It will slowly get into that
information. The medical service is conservative. It will take a while. | have a run-tracker app for
when | run, but my doctor doesn’t know that. Eventually my doctor will say to me “You need to
run more, get this app”. Also, mobile health allows more access by more people. Countries like
Thailand can get help that they wouldn’t have 20 years ago because they can cheaply access it on
the phone. It’s more far reaching, everywhere, more disruptive.

82



Appendix C: Interview protocol with case managers

The following interview protocol was utilized during interviews with five case managers from
Mplus, SWING, Caremat, The HIV Foundation, and The Poz. English and Thai versions are
provided.

English Version

Hello,

We are students from Chulalongkorn University in Bangkok and Worcester Polytechnic Institute
in the U.S. doing research on a project about assessing different types of technology-based
approaches to health care, specifically HIV/AIDS prevention, monitoring, and treatment.
Through this project we hope to target the general gay population, male sex workers, and
transgender women in Thailand and reduce the impact of HIVV/AIDS among these people. We
appreciate you taking the time to speak with us. We hope to learn your opinions on and
knowledge you have about technology-based health care, especially existing or possible future
HIV/AIDS mobile applications. Your answers can be kept anonymous and confidential, if you so
choose. You do not have to answer any questions that you are not comfortable answering. Thank
you again for your time.

1. What do you believe are the benefits to technology-based health care?

2. What are some technology-based media through which health care is currently delivered in
Thailand or elsewhere?

3. Do you believe mobile applications would be an effective strategy for technology-based health
care? How and why or why not? For what aspects of health care?

4. Have you performed any research on existing health care mobile applications? If so, which
ones and what do you believe were some benefits and drawbacks of the existing mobile
applications?

5. What features do you believe are beneficial to include in a mobile application for the
spreading and gathering of health care information? Please explain why.

6. Have you performed any research on existing HIV/AIDS mobile applications? If so, which
ones and what were some benefits and drawbacks of the existing HIV/AIDS mobile applications?

7. What features do you as a case manager believe would be beneficial in an HIV/AIDS mobile
application?

8. What types of data would case managers hope to gather from using HIV/AIDS mobile
applications? What benefit would this have on reducing the impact of HIV/AIDS?
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9. How easily do you believe a person in the target populations - MSM and transgender women —
could access an HIV/AIDS mobile application or other type of technology-based medium? Why
or why not?

10. How willing do you think a person in the target populations would be to use an HIV/AIDS
mobile application or other type of technology-based medium? Why or why not?

11. What features of an HIV/AIDS mobile application do you think the target populations would
think to be desirable? Why?

12. What features of an HIV/AIDS mobile application do you think are most important to reduce
the impact of the disease among members of the target populations?

13. How much money do you think it would cost to develop and maintain an HIV/AIDS mobile
application? Who would bear these costs?

14. Do you think people in the target populations would be willing to purchase a phone with
application capabilities and/or pay to use an HIV/AIDS mobile application? Why or why not?

15. Do you have any additional concerns or comments about promoting an existing or
developing a new HIV/AIDS mobile application to target MSM and TG women in Thailand?

This concludes our interview. Thank you again for taking the time to speak with us today. If we
have any further questions, would you be willing to speak with us again?
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