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HIV: A longitudinal pilot study ®

Background: The success of HIV treatment hinges on consistent adherence to antiretroviral
therapy (ART).

Objectives: To conduct a longitudinal pilot study to assess the feasibility, acceptability and
effectiveness of a mobile app to improve ART adherence.

Method: This study included adults living with HIV and using ART, who were allocated into
two groups according to their willingness to use the app: users of the mobile application for
ART management (Mobile) and non-users (Control). The application was developed by the
researchers, and uses an alarm system to record ART use. Adherence was also assessed using
the ‘Cuestionario para la Evaluacion de la Adhesion al Tratamiento Antiretroviral’ (CEAT-VIH) and
the Multi-Method Tool questionnaire. Another questionnaire was administered to application
users to assess acceptability. After 90 days, all the questionnaires were reapplied.

Results: A significant difference in adherence was observed between the Mobile and Control
groups (P = 0.04), but there was no significant difference in time (P = 0.2) or interaction (P = 0.5).

Conclusion: The application was not effective in improving ART adherence and showed low
viability, but was considered acceptable among the participants.

Keywords: HIV; antiretroviral therapy; adherence; mobile applications; mHealth.

What this study adds: This study describes a pilot test carried out with an application for
ART adherence in people living with HIV, which provides automated feedback to researchers.

Introduction

Antiretroviral therapy (ART) has transformed the trajectory of HIV infection, once considered fatal,
into a manageable chronic condition. As ART continues to advance, the life expectancy of people
living with HIV (PLWH) approaches that of individuals without HIV.!? Effective ART usage results
in the suppression of viral load (VL) in the bloodstream, rendering HIV undetectable and,
consequently, non-transmissible sexually.* However, achieving an undetectable VL requires PLWH
to maintain adherence to ART.* Lack of adherence to ART can lead to treatment failure and the
development of drug-resistant strains of HIV, worsening health outcomes, including increased risk
of opportunistic infections and progression to AIDS, increased risk of virus transmission, negative
impacts on overall quality of life, and increased healthcare costs associated with HIV infection
complications.** Therefore, strategies for improving and maintaining adherence to ART are crucial.

Technological advances have led to the concept of mobile health (mHealth), which involves using
internet-based mobile applications (apps) to support medical and health activities.” As of 2017, more
than 50% of smartphone users worldwide had installed mobile health apps.® Generally, these apps
help to manage diet and medication intake and physical activity practices, provide medical
references, and assist in medical decision-making. Regarding PLWH, previous investigations have
shown that the use of apps, short message services, and phone calls was considered acceptable to
improve ART adherence in American,’ European," African,'? and Asian countries.

The 2021 Continuous National Household Sample Survey in Brazil showed that internet usage
reached 90% of households nationwide, with mobile phones being the primary devices for accessing
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the internet at home."* Despite its high potential, the use of
smartphones and health application devices has encountered
certain limitations in Brazil. While messaging apps such as
WhatsApp are widely popular, they lack automatic feedback
mechanisms, and rely on health agents to send and monitor
messages. Additionally, most commercially available ART
intake reminders and apps are produced outside of Brazil and
do not take Brazilian regulations into account.

Therefore, in 2020, our research group developed a mobile
app for ART self-management, called Uelness. This app was
designed in Brazilian Portuguese, considering Brazilian
regulations and particularities, and automatically provides
feedback on ART adherence. Therefore, this study aimed to
conduct a pilot study to assess the feasibility, acceptability,
and effectiveness of the Uelness app in improving ART
adherence.

Research methods and design
Study design and procedures

We conducted a longitudinal pilot study to test the feasibility,
acceptability, and effectiveness of a mobile app for ART
adherence. In collaboration with the hospital staff, researchers
approached potential participants after their routine clinical
care visit and invited them to participate in the study. Upon
acceptance, the patients received an explanation of the
study procedures and signed an informed consent form.
Subsequently, all participants underwent face-to-face
interviews, during which they were asked about their
socioeconomic status, demographic information, and ART
adherence.

Participants were briefed on the Uelness app, and those who
consented had it installed on their mobile phones. All
participants received assistance installing, registering, and
using the app. During the subsequent week, the researchers
contacted all participants and established a support channel
for using the app. At least two contacts were made with each
participant. After 90 days, the researchers telephoned all the
participants to reassess their ART adherence using
questionnaires. At least three attempts were made to reach
each participant. Additionally, Uelness users completed a
questionnaire to evaluate the app, focusing on its acceptability.

Participants’ medical records were used to collect information
on the year of HIV diagnosis, composition and date of ART
initiation, presence of comorbidities and opportunistic
infections, use of tobacco, alcohol and illicit drugs, blood
pressure measurements, and biochemical test results (HIV
VL, CD4+ T-lymphocytes, fasting glucose, glycated
haemoglobin, serum creatinine, alanine aminotransferase,
aspartate aminotransferase, haemoglobin, and lipid profile).
We considered the blood test results carried out closest to the
study date. The blood test results selected for the pre-study
period were collected approximately 1 week before the study
evaluations and, for the post-study period, we considered
the blood test results carried out closest to the end of the
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study, given that patients followed up at the outpatient clinic
usually have their tests repeated every 6 months.

Participants

Between March and December 2022, participants were
approached at the HIV Outpatient Clinic of the University
Hospital of the State University. The inclusion criteria for the
study were: (1) having a diagnosis of HIV infection noted in
their medical records; (2) being on ART; (3) not having a
physical or intellectual disability that made it impossible to
answer the collection instruments; (4) being over 18 years of
age; (5) having a mobile phone compatible with the app, with
an Android operating system.

The participants were then allocated into two groups by
convenience sampling, according to their willingness to use
the mobile app: ART management mobile app users (Mobile)
and non-users (Control). Both groups continued with their
standard treatment provided by the HIV Outpatient Clinic at
the University Hospital.

Mobile application

The Uelness app was developed by researchers from the
university itself. The app’s primary goal is to allow PLWH to
self-manage ART, with functions such as reminders to take
their daily medication, notifying when ART is running low
for a new refill, scheduling medical appointments, and
automatically collecting, storing, and transferring ART
consumption information to the researchers.

In addition, the app also provides information on Body Mass
Index (BMI) and a daily step and calorie counter to improve
interest and adherence to the app. The app was provided for
free for the Android operating system, and a website link
was also provided (https://movimentoexcan.wixsite.com/
uelness). The app has been registered with the National
Institute of Industrial Production, with the following patent:
“Uelness. 2022. Patent: Computer Program”.

Determining antiretroviral therapy adherence

Two instruments were used to assess participants” adherence
to ART: The Multi-Method Tool® and the ‘Cuestionario para la
Evaluacion de la Adhesion al Tratamiento Antiretroviral’ (CEAT-
VIH), a multidimensional questionnaire which has been
adapted for Brazilian Portuguese.'®” The mobile app also
measured the Mobile group’s adherence to ART.

The Multi-Method Tool comprises a combination of three
measurements: self-reporting of ART usage, a visual analogue
scale, and a pill identification test. Overall adherence was
assessed using a composite adherence score, which is calculated
as the sum of the scores from each of the three measures, and
categorises adherence as high, moderate, or low."

The CEAT-VIH questionnaire consists of questions in which
PLWH self-evaluate their adherence to medication, history of
non-adherence, doctor-patient communication, beliefs about



http://www.sajhivmed.org.za
https://movimentoexcan.wixsite.com/uelness
https://movimentoexcan.wixsite.com/uelness

ART, beliefs and expectations about therapeutic efficacy,
efforts to follow the treatment, evaluation of side effects, and
level of satisfaction. Each question was assigned an
individual score, and the total score was obtained by their
sum (ranging from a minimum of 17 and a maximum of
89). Participants were classified as having either low/
insufficient adherence (raw score < 74, percentile < 49%),
good/adequate adherence (raw score 75 — 79; percentile 50%
—85%), or strict adherence (raw score > 80, percentile > 85%).1%1”

PLWH in the Mobile group also had their ART adherence
measured by Uelness. The app tracked ART intake through
an alarm and response system that sent reminders when it
was time to take the medication. The user then indicated
whether they had taken their medication by clicking the
“YES” or ‘NO’ button. A postponement button was also
included, allowing a reminder to be postponed every 20 min
until the user chose either “YES’ or ‘NO'. If the user did not
respond to any option, the app logged a ‘no medication’
event. Based on these responses, the app generated a report
for the researchers indicating the percentage of positive
responses, used to assess ART adherence. The monitoring
period for users using the app lasted for 90 days.

Acceptability

Participants who used Uelness completed an evaluation
questionnaire focusing on acceptability. For the open-ended
questions, we carried out an inductive thematic analysis®® to
identify obstacles and facilitators. Participants’ responses
were compiled in a separate spreadsheet and categorised
into themes to aid interpretation.

Outcomes

The primary outcome was the effectiveness of Uelness in
increasing ART adherence and its association with clinical
and general health parameters.

The secondary outcomes included assessing the feasibility
and acceptability of the app. Feasibility was measured
through engagement using the number of apps installed, the
number of users, and the time of use. Acceptability was
evaluated based on the user’s evaluation of the app.

Statistical analysis

Descriptive statistics were presented using mean, median,
and interquartile ranges for continuous variables, and
absolute numbers and percentages for categorical variables.
The Shapiro-Wilk test was used to test the normality of the
data. Student’s r-test and the Mann-Whitney U test were
used to check for possible differences between the groups, for
parametric and non-parametric variables, respectively.
Fisher’s exact and the chi-squared tests were used to evaluate
the association between the groups for the categorical
variables. A two-way analysis of variance (ANOVA) was
performed to compare ART adherence between the Mobile
and Control groups before and during the study period. The
two-way ANOVA test for parametric data and the McNemar
test for categorical variables were used to compare clinical
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and health parameters between the Control group and the
group (Mobile) that used the Uelness app, before and after 90
days of follow-up. In all cases, significance was set at P < 0.05,
and all statistical tests were carried out using GraphPad
Prism version 8.0.1 (GraphPad Software, Boston,
Massachusetts, United States). For the open-ended questions
regarding app acceptability, we conducted an inductive
thematic analysis to identify barriers and facilitators.
Participants” responses were compiled in a separate
spreadsheet and categorised into themes to aid interpretation.

Ethical considerations

Ethical clearance to conduct this study was obtained from
the State University of Londrina Ethics Committee for
Research Involving Human Beings (reference no.: CAAE:
38167920.7.0000.5231). Written informed consent was
obtained from all participants prior to all study procedures.

Results
Participants

Four hundred and nine (409) individuals were approached at
the outpatient clinic. Of these, 100 agreed to participate, and
95 met the study inclusion criteria. These were divided into
users of mobile ART management apps (Mobile, n = 52) and
non-users (Control, n = 43).

After 90 days of follow-up, 20 participants (38%) in the Mobile
group had used the app at least once during the study period
and had completed the subsequent surveys and adherence
evaluation. In contrast, 14 participants were excluded from the
Control group for not completing the 90 days of post-surveys
and adherence evaluation, leaving 29 participants in the
Control group. Figure 1 shows the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) flowchart
illustrating the recruiting and selection of participants.

The characteristics of the participants are shown in Table 1.
The participants included in the analysis were 49 + 13 years
old, time since HIV diagnosis was 13 (6 — 25) years and they
had been using ART for a similar length of time, most had an
undetectable VL (< 40 copies/mL; n = 44% — 90%) and CD4+
T-lymphocytes > 350 cells/mm?® and were taking nucleoside
reverse transcriptase inhibitor + integrase chain transferase
inhibitor (NRTT + INSTT; n = 16, 33%) and nucleoside reverse
transcriptase inhibitor + protease inhibitor (NRTI + PL; n = 16,
33%). The majority of participants were women, white, and
without a steady partner. No differences were found between
the Mobile and the Control groups in terms of age,
sociodemographic variables, immunological and virological
parameters, composition of ART regimen, and the most
prevalent comorbidities.

Antiretroviral therapy adherence and clinical
and general health parameters

The results of ART adherence, determined by the Multi-
Method Tool and the CEAT-VIH questionnaire for both the
Mobile and Control groups, are presented in Figure 2.
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FIGURE 1: STROBE flowchart for recruitment and selection of participants.

According to the Multi-Method Tool, 75% of participants in
the Mobile group and 83% in the Control group were classified
as having medium adherence to ART, with no changes in ART
adherence after 90 days of using or not using Uelness (P = 0.2
and P = 0.9, respectively) (Figure 2b). Regarding the CEAT-
HIV questionnaire, the participants were classified as having
insufficient adherence. A significant difference in adherence
wasobserved between the Mobile and Control groups (P=0.04),
but there was no significant difference in time (P = 0.2) or
interaction (P = 0.5), as shown in Figure 2a.

The effects of using Uelness on certain clinical and general
health parameters are shown in Table 2. At the start of the study,
95% of the participants in the Mobile group and 90% in the
Control group had an undetectable HIV VL. After the 90-day
study period, all participants in the Mobile group had an
undetectable VL, while in the Control group, one individual
whohad an undetectable VLbecame detectable and discontinued
conventional treatment at the HIV Outpatient Clinic.

Over time, there was a reduction in the CD4+ T-lymphocyte
count in the Control group, while this was maintained in the
Mobile group, with P = 0.01 and interaction P = 0.02. There was
a decrease in systolic blood pressure in the Mobile group
(P = 0.02), which was not observed in the Control group.
Regarding diastolic blood pressure, there was an interaction,
with P = 0.05. No significant differences were found between the
Mobile and Control groups for the other parameters assessed.

Viability and acceptance of the application

Out of the 95 study participants, 52 (55%) initially agreed to
install the app on their mobile phones. Among these, 32 (61%)

http://www.sajhivmed.org.za .

never registered any ART usage and were classified as non-
users. The remaining 20 participants recorded their ART use
for the first 30 days, achieving an average ART adherence rate
of 100%. After 60 days of follow-up, only 13 participants (14%)
were actively recording their ART usage, with an average
adherence rate of 64%. By the end of the 90 days, the number
of participants using the app had decreased to 9 (9%), with an
average ART adherence rate of 45%. The overall average ART
adherence measured by the app after the study was 70%.

When participants in the Mobile group were surveyed about
their satisfaction, difficulties, and preferences regarding the
app, the results showed that 65% were satisfied or very satisfied
with the application, 25% were indifferent, 5% were dissatisfied
and 5% did not respond to the evaluation questionnaire. Forty-
five per cent (45%) of participants stated that the app
significantly or very significantly helped them with ART
control. In terms of usability, 59% found the app easy or very
easy to use. The most enjoyed features were the medication
reminders (65%) and the ability to set personalised reminders
for medical appointments (30%). Responses to open-ended
questions highlighted the main difficulties encountered while
using the app and suggested areas for improvement. More
detailed acceptance data can be found in Online Appendix 1.

When non-users were interviewed, 38% cited technical
problems with their mobile phones (such as being broken, lost,
or having limited memory). Additionally, 22% reported
difficulty using mobile phones and apps in general. Twelve
per cent (12%) stated that they did not need the app because
they already had an established routine for taking ART. Four
per cent (4%) expressed fear of being exposed due to their

Open Access
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TABLE 1: General characteristics of people living with HIV, divided into a Control group and a group that used the Uelness application (Mobile).

Variables Total (N =49) Control (n = 29) Mobile (n = 20) P
n % Median IQR n % Median 1QR n % Median 1QR
Gender - - - - - - - - - - - - 0.29
Men 19 39 - - 13 45 - - 6 30 - - -
Women 30 61 - - 16 55 - - 14 70 - - -
Ethnicity - - - - - - - - - - - - 0.75
White 24 49 - - 13 44 - - 11 55 - - -
Black 13 27 - - 8 28 - - 5 25 - - -
Otherf 12 24 - - 8 28 - - 4 20 - - -
Marital status - - - - - - - - - - - - 0.31
Single, widowed, divorced 37 76 - - 20 69 - - 17 85 - - -
Married, stable union 12 24 - - 9 31 - - 3 15 - - =
Level of education (years) - - - - - - - - - - - - 0.39
<8 21 43 - - 14 48 - - 7 35 - - -
28 28 57 - - 15 52 - - 13 65 - - -
Monthly income - - - - - - - - - - - - 0.37
< 1 minimum wage 19 39 - - 13 45 = = 6 30 = = =
21 minimum wage 30 61 = ° 16 55 = = 14 70 = ° =
Clinical (years) - - - - - - - - - - - - -
Time since HIV diagnosis - - 13 6-25 - - 10 6-21 - - 18 7-26 0.15
Time of ART use - - 13 6-23 - - 10 6-17 - - 18 6-25 0.16
HIV viral load (copies/mL) - - - - - - - - - - - - 0.63
Undetectable (< 40) 44 90 - - 25 86 - - 19 95 - - -
Detectable (> 40) 5 10 - - 4 14 - - 1 5 - - -
CD4* T-lymphocyte count (cells/mm?) - - - - - - - - - - - - -
CD4* T-lymphocytes - - 573 372-850 - - 460 277-756 - - 626 504-896 0.14
CD4* T-lymphocyte nadir - - 96 35-256 - - 52 30-220 - - 180 47-283 0.15
ART regimen - - - - - - - - - - - - 0.54
NRTI+INSTI 16 33 - - 9 31 - - 7 35 - - -
NRTI+PI 16 33 - - 8 28 - - 8 40 = = =
NRTI+NNRTI 11 22 - - 7 24 - - 4 20 - - -
Otheri 6 12 - - 5 17 - - 1 5 - - -

Note: Age in years (mean * s.d.): General, 49 + 13; Control, 50 + 13; Mobile, 47 + 14. Age in years, P = 0.47. Interquartile range reflects the range between the 25th and 75th percentile.

IQR, interquartile range; ART, antiretroviral therapy; Fl, fusion inhibitor; INSTI, integrase chain transferase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor; INSTI, integrase chain
transferase inhibitor; PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor; s.d.; standard deviation.

+, Other includes brown, indigenous and Asian people; §, Other includes: NRTI+PI+INSTI, NRTI+PI+F|, and NRTI+NNRTI+PI.
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FIGURE 2: Adherence to antiretroviral therapy (ART) assessed using the ‘Cuestionario para la Evaluacion de la Adhesion al Tratamiento Antiretroviral’ (CEAT-VIH) (a) and
the Multi-Method Tool (b) for the Control and Mobile groups, pre and post 90-day follow-up using or not using the Uelness application for ART self-management. P <0.05
compared to pre, using two-way analysis of variance. The values in (a) are expressed as mean and standard deviation and in (b) as percentage (%).

diagnosis, while another 4% either refused the app or showed
alack of interest in it. Seventeen per cent (17%) did not respond.

Discussion

Although there are several commercially available apps
for managing medication intake, most of them have

http://www.sajhivmed.org.za . Open Access

limitations. The free versions of the available apps
offer limited resources for medication management.
Additionally, many are produced outside Brazil and do not
consider Brazilian regulations and patients’ expectations,
as most of these apps are presented as a medication
control app rather than a health manager. Furthermore,
commercially available medication intake reminders do
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not provide feedback on adherence or personal information
from patients and researchers. Similarly, despite message
apps such as WhatsApp being widely popular in Brazil,
they typically depend on a health agent to manage ART
adherence and feedback.

Therefore, to address these issues, our group decided to
develop our own ART self-management mobile app
adapted for the Portuguese language, and considering
Brazilian regulations and specificities. The app prioritises
simplicity, featuring an intuitive and unobtrusive interface,
requiring minimal storage space on mobile devices, and
including automated feedback mechanisms for researchers
and patients on adherence to ART. In addition, the app
allows users to schedule and manage their medical
appointments, while providing real-time updates on certain
health parameters, such as BMI, step count, and calorie
control. This feature aims to increase acceptability and
adherence to the app.

Once the app was developed, we aimed to test its feasibility,
acceptability, and effectiveness in managing ART adherence
through a single-centre pilot study. Our main findings were
that the mobile app did not increase ART adherence or enhance
health and clinical outcomes for PLWH. Despite being well
received, it was not effective in promoting ongoing use among
the participants. Although promising, the use of technology
such as mobile apps for ART self-managing remains
challenging, especially in a middle-income country such as
Brazil. We will address the specific challenges, limitations, and
potentials of the app in this discussion.

The lack of effectiveness of a mobile app in enhancing
adherence to ART and improving health outcomes for
PLWH reflects the findings of other studies. Hightow-
Weidman et al.” investigated a gamified mobile app aimed
at enhancing engagement to HIV treatment and adherence
to antiretrovirals. However, they found no significant effect
on improving VL suppression. The authors identified
small sample sizes and dropouts as the main limitations
of their study. Similar results were described by
Himelhoch et al.*® In contrast, Perera et al.,” Przybyla et
al.,> Horvarth et al.,® and Wood et al.** have shown
promising results regarding the use of technology to
improve ART adherence.

Perera et al.” successfully showed that an app incorporating
personalised health-related visual images and offering real-
time information on patients’ medication levels and
immunoprotection was an effective intervention for
enhancing adherence to ART. The authors did not provide
details on socioeconomic and demographic characteristics.
Przybyla et al.” found that a smartphone app for daily
reporting of substance use and ART adherence among PLWH
in the United States (US) was feasible and well received, with
high completion rates. However, the authors acknowledged
limitations such as the relatively short study period (14 days)
and the provision of smartphones to participants.
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It is worth noting that while the instruments used to measure
ART adherence (CEAT-VIH questionnaire and the Multi-
Method Tool) indicated low and medium adherence levels, the
majority of participants demonstrated undetectable VL at the
beginning of the study. As the two methods used to measure
adherence involve self-report questionnaires, the following
limitations stand out: the age and level of education of the
participants, which may have influenced the results of low and
medium adherence observed. In relation to the majority of
participants having an undetectable VL, the most recent
formulations of ART have significantly improved potency,
pharmacokinetic and safety profiles, allowing lower levels of
adherence to be sufficient to maintain viral suppression.*>*
Escobar-Viera et al.” demonstrated that mHealth apps can be
effective for improving ART adherence in PLWH with detectable
HIV VL and lower CD4+ T-lymphocyte counts. Indeed, initial
VL and CD4+ T-lymphocyte counts may be an issue in the
effectiveness of a mobile app for improving ART adherence.

Despite being designed with features intended to improve app
usage, only 55% of the participants installed the app. Among
those who did not install it, the majority cited technical issues
with their mobile phones (such as being broken, lost, or having
limited memory), or difficulties using mobile phones and apps
in general. For those who installed the app but never used it,
the main reason reported was difficulty or lack of interest in
technology in general. This indicates that access to and
incorporation of healthcare technology remains a barrier for
many participants. Indeed, it seems that the mHealth model is
not accessible to many individuals, not only in middle- to low-
income countries but also in high-income countries, given that
similar limitations have been described in studies testing
mobile technology for ART management in other countries,
such as South Africa and the US.*%%

Close et al.* faced challenges in implementing an app in South
Africa, reporting a lack of mobile data, insufficient device
space, uninstalling the app, and changing cell phones. Around
37% of the study participants no longer used the cell phone on
which the app had been installed during registration.
Excluding those who changed phones, uninstalled the app,
and deactivated the Global Positioning System, only 53% of
the participants had the app working properly during the
follow-up. Failures in installing the app were also reported, as
some requirements of the US-developed app did not align
with the capabilities of many phones used in South Africa.
This indicates that implementing the app in real-world
conditions and environments with limited resources remains
complex. Regarding app abandonment, Hightow-Weidman
etal.” reported thatin the intervention arm, 40% of participants
were using the app at week 13 and this number dropped to
35% at week 26. These results show the difficulty of retaining
participants in studies using technology.

It is also important to consider the fatigue resulting from
using the app, a common phenomenon in the technology
field described by Eysenbach.” The author uses the ‘law of
attrition” to discuss why many mHealth users discontinue
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use. As with drug testing, mHealth has higher dropout rates,
which should be considered a natural and typical
characteristic that does not make trials less reliable. Over
time, the present study’s participants stopped using the
mobile app because of technical difficulties, updating
the app, lack of internet connection, and the fact that the
participants had been using ART routinely for many years.

Regarding the regular viability and acceptance of the mobile
app demonstrated in our study, we hypothesise that age,
level of education, and family budget are key characteristics
for successfully implementing mobile health. In fact, the
participants were of average age (Mobile group: 47 + 13 vs
Control group: 50 + 13 years), most had more than 8 years
of education (Mobile group: 65% vs Control group: 52%),
and the majority had a household income of more than one
minimum wage (Mobile group: 70% vs Control group:
55%). Therefore, the mobile app used in the present study
may be more acceptable among younger and more educated
PLWH.

Limitations

Limitations such as the number of abandonments and
reports of PLWH experiencing difficulties with the app
were also described by Puig et al.'! The authors conducted
a 1:1 randomised clinical trial in Spain with 50 elderly
HIV patients, in which participants reported poor
usability of the app. The study lasted 48 weeks and the
patients used the app for an average of 23.7 days. The
authors noted that the poor usability and lack of
experience with cell phones may explain the infrequent
use. In addition, there were no significant changes in
quality of life, adherence, or clinical or laboratory
parameters among participants that used the app
compared to the baseline. Despite this, 91% of participants
would recommend using the app and 64.6% considered
that the app had improved their healthcare.

The present study presents other limitations that should be
addressed. The low number of participants and the lack of
randomisation are the main limitations of this study. A higher
number of participants would allow us to test acceptability
and effectiveness in relation to age, socioeconomic status, and
level of education. It is also important to mention the use of
self-report questionnaires, and that the majority of participants
had an undetectable VL, which suggests good adherence to
ART. Therefore, the app has potential for: (1) new and recently
diagnosed patients who do not already have a routine for
taking their medication; and (2) patients on treatment who do
not have good adherence to ART. In contrast, our study also
presents some strengths that should be considered. We used a
mobile app fully developed by Brazilian researchers,
considering the country’s cultural and technological issues,
that provides automated feedback for researchers. Unlike
studies that considered short periods, we conducted a 90-day
test. We also demonstrated that health technology is still
poorly funded and used in our country.
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Conclusion

The use of an app — which was available free of charge and
operated on Android operating systems — for ART self-
management was not effective in improving ART adherence
among PLWH and had low viability in this population.
However, the app was considered acceptable by the users
during this 3-month longitudinal study. We believe that
advanced age and low socioeconomic status are critical
barriers to testing and using mHealth in Brazil.
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