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Abstract

Background: Antiretroviral (ART) adherence among people living with HIV (PLWH) continues to be a challenge despite
advances in HIV prevention and treatment. Mobile health (mHealth) interventions are increasingly deployed as tools for ART
adherence. However, little is known about the uptake and attitudes toward commercially available, biprogrammatic mobile apps
(ie, designed for both smartphone and short message service [SMS] messaging) among demographically diverse PLWH.

Objectives: The Florida mHealth Adherence Project for PLWH (FL-mAPP) is an innovative pilot study that aimed to determine
the acceptability of a commercially available, biprogrammatic mHealth intervention platform to ensure medication adherence
and gauge the current attitudes of PLWH toward current and future mHealth apps.

Methods: A predeveloped, commercially available, biprogrammatic mHealth platform (Care4Today Mobile Health Manager,
Johnson & Johnson, New Brunswick, NJ) was deployed, with self-reported ART adherence recorded in the app and paper survey
at both short term (30-day) or long-term (90-day) follow-ups. Consented participants completed baseline surveys on
sociodemographics and attitudes, beliefs, and willingness toward the use of mHealth interventions for HIV care using a 5-point
Likert scale. Chi-square tests and multivariate logistic regression analyses identified correlations with successful uptake of the
mHealth platform.

Results: Among 132 PLWH, 66% (n=87) initially agreed to use the mHealth platform, of which 54% (n=47) successfully
connected to the platform. Of the 87 agreeing to use the mHealth platform, we found an approximate 2:1 ratio of persons agreeing
to try the smartphone app (n=59) versus the SMS text messages (n=28). Factors correlating with mHealth uptake were above
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high school level education (adjusted odds ratio 2.65; P=.05), confidence that a clinical staff member would assist with mHealth
app use (adjusted odds ratio 2.92, P=.048), belief that PLWH would use such an mHealth app (adjusted odds ratio 2.89; P=.02),
and ownership of a smartphone in contrast to a “flip-phone” model (adjusted odds ratio 2.80; P=.05). Of the sample, 70.2% (n=92)
reported daily interest in receiving medication adherence reminders via an app (80.4% users versus 64.7% nonusers), although
not significantly different among the user groups (P=.06). In addition, 34.8% (n=16) of mHealth users reported a theoretical
“daily” interest and 68.2% (n=58) of non-mHealth users reported no interest in using an mHealth app for potentially tracking
alcohol or drug intake (P=.002).

Conclusions: This commercially available, biprogrammatic mHealth platform showed feasibility and efficacy for enhanced
ART and medication adherence within public health clinics and successfully included older age groups. Successful use of the
platform among demographically diverse PLWH is important for HIV implementation science and promising for uptake on a
larger scale.

(JMIR Mhealth Uhealth 2019;7(7):e12900) doi: 10.2196/12900
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Introduction

Antiretroviral therapy (ART) adherence is a recognized
cornerstone in suppressing HIV viral load (VL) and thus
achieving positive health outcomes in people living with HIV
(PLWH) and their partners. As per the 2020 Joint United Nations
Programme on HIV/AIDS target, 90% of all people with
diagnosed HIV infection will receive sustained antiretroviral
therapy (ART) and 90% of all people receiving antiretroviral
therapy will have viral suppression [1]. As PLWH successfully
complete longer lifespans, it becomes critical to optimize
medication adherence for cardiovascular disease, cancer,
diabetes mellitus, and hypertension in addition to overall health
outcomes for PLWH, especially with the increasing overall pill
burden and increasing requirement for care management by
multispecialty health care providers.

In the United States, 70% of PLWH were estimated to have
HIV VL suppression (defined as <200 copies/mL) when linked
to care, as per the Centers for Disease Control and Prevention
Medical Monitoring Project 2016 report [2]. ART adherence
continues to be a challenge in the HIV treatment cascade,
especially among those with poor social support, increased
stigma, comorbid alcohol and substance use, and mental health
challenges, all of which often are exacerbated by the challenges
of poverty, housing and food instability, and inadequate
transportation [3,4]. Optimal ART adherence is needed to help
reduce the number of new HIV infections, improve health
outcomes, and reduce health disparities [5,6]. Although much
progress has been made in HIV prevention in the United States
[7], and the ability of mobile phone technologies to provide
medication reminders and further engage PLWH in care has
increased [8-11], little is known about the implementation of
pre-existing mHealth tools in routine HIV treatment and
prevention beyond the initial development or pilot stages.

No previous studies have explored the merits of a widely
commercially available predeveloped app to lay the foundation
for wide-scale implementation of this evidence-based practice.
Thus, within the field of HIV medication adherence, there is a
great need to expand beyond the translational, iterative T1 and
T2 developmental app stage focused on subgroups of PLWH

and into broader implementation of predeveloped mobile health
(mHealth) apps such as in a state-wide initiative that is inclusive
of a diverse and potentially older population.

mHealth can best be thought of as modern mobile phone
platforms that facilitate health interventions through a variety
of mobile phone apps. Mechanisms for increasing adherence to
mHealth platforms include not only smartphone apps but also
interactive voice response reminders and short message service
(SMS; eg, digital text messages) [12-20]. Much of the previous
work has focused on the development and acceptability of
mHealth platforms from the patient’s perspective for HIV care
linkage and prevention using both iterative models and the
information systems research framework [10,13,16,18-24],
mostly with at-risk populations such as men who have sex with
men (MSM) [25,26] or youth [27,28]. There is scant literature
on the acceptability of a ready-made, commercially available
mHealth platform for addressing ART adherence. Further, there
are scant data on PLWH aged above 55 years who may not be
as likely to own smartphones and may have limitations to data
and internet access [29,30]. Therefore, today’s inclusive
mHealth platforms also need to include SMS messaging
(texting) in partnership with apps that require internet access
in order to reach vulnerable populations, known as
“biprogrammatic”; we define this term as an app program that
functions with both smartphone and texting-only (ie, feature or
“flip” phone) platforms. Little is currently known about
biprogrammatic platforms and how SMS text interventions are
useful in this paradigm, as results have been previously mixed
[8,11,15,31-42]. To our knowledge, no study has offered a
previously developed, free-of-charge, commercially available
mHealth platform that seeks to improve both ART (HIV
specific) and other medication adherence (ie, diabetes, mental
health, or blood pressure medications) among diverse PLWH
with multiple health comorbidities.

Methods

Overview
The Florida mHealth Adherence Project for PLWH (FL-mAPP)
is an innovative, interventional, clinical pilot study to determine
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the acceptability and uptake of a mobile phone mHealth
intervention platform that incorporates biprogrammatic formats
(ie, smartphone and SMS messaging platforms) among PLWH
in public health HIV care clinics. More specifically, the study
aimed to identify the willingness of PLWH enrolled in public
health HIV specialty care clinics to try an existing
biprogrammatic mHealth platform called Care4Today [43]; to
compare characteristics between self-selecting mHealth users
and nonusers, including differences in demographic
characteristics, mobile phone type, baseline ART adherence,
HIV VL suppression, and attitudes and beliefs; and to identify
PLWH preferences for different types of future mHealth
interventions.

Study Design
This study was a cross-sectional analysis of baseline data from
a longitudinal mHealth study that offered an ART adherence
mHealth intervention and obtained data at baseline (day 0),
interim (day 30), and final (day 90) follow-up from self-reported
survey responses and queried mHealth app responses. This paper
describes baseline and initial update data only, with interim and
final data reported elsewhere [44].

Recruitment
A convenience sample of PLWH in Florida was recruited from
three HIV longitudinal care clinics in the Florida Department
of Health from 2015 to 2016. Persons eligible to participate in
the study were current patients at one of the participating public
health clinics that presented within a 4-week window of a
scheduled HIV VL test per usual care. Participant inclusion
criteria were as follows: confirmed HIV-positive status, on
currently prescribed ART, age≥18 years, fluency in written and
spoken English, and owning an individual smartphone (eg,
iPhone or Android) or feature phone that was able to receive
and send text messages. Participant exclusion criteria were as
follows: sharing their phone with another person, unwilling or
unable to afford any potential fees for receiving and replying
to text messages, or visually impaired to the extent that
precluded use of the mHealth platform.

Participant recruitment strategies at the three clinics included
print flyers in the lobby and clinic waiting areas as well as
targeted preclinic visit screening notices to providers for patients
who qualified by chart review. Eligible participants were
referred by the provider to research staff and then offered an
opportunity to participate with signed informed consent.

Both the Institutional Review Boards of the Florida Department
of Health and the University of Florida approved the study.
Participants were provided a US $10 incentive at baseline and
at each of two follow-up intervals for a maximum of US $30
over the study duration.

Data Collection
After enrollment, all participants completed an initial
paper-based survey of 49 questions to capture the demographic,
behavioral, clinical, and attitudinal characteristics of PLWH
regarding mHealth interventions, informed by previous research
on feasibility and acceptability of adopting technology [45,46].
Question items included those on baseline demographics,

general items, substance use (ie, tobacco, alcohol, injection drug
use, cocaine, heroin, and methamphetamine), and baseline
Patient Health Questionnaire-2 screening (to assess comorbid
mental health barriers to adherence, and current pill burden).
The survey also queried current cellular phone use, current
mHealth app use, and attitudes toward the perceived use and
utility of mHealth apps for various health-related issues.
Specifically, participants were asked to what extent one agreed
about the general use of mHealth interventions to manage health
and respond using a 5-point Likert scale. The response options
of “agree” or “strongly agree” options were combined into one
category “agree,” whereas the “neutral,” “disagree,” and
“strongly disagree” options were combined into the category
“disagree” for statistical facilitation to fit the multivariate model.
Participants were also asked how often one would use a free
phone app to track alcohol and drug use behavior; communicate
with a doctor or clinic; remember to take medication; engage
in social networking with other people who live with HIV;
connect with family about medications; and track exercise, diet,
and weight. Self-reported ART adherence at baseline, 30 days,
and 90 days was measured by a follow-up 13-question paper
survey item and compared to the corresponding patient
self-recorded mobile app responses. ART adherence data
available through the app were later presented to the medical
provider at the 90-day mark to evaluate if they were consistent
with the HIV VLs. Patients were considered adherent to ART
if they reported missing less than 2 days of doses in the previous
month.

After completion of the baseline survey, research assistants
provided information about a specific, existing, commercially
available mHealth platform designed to improve medication
adherence for multiple health conditions including HIV
(Care4Today Mobile Health Manager, Johnson & Johnson,
New Brunswick, NJ) [43]. This mHealth interface,
biprogrammatic with smartphone (iPhone or Android) and text
messaging SMS interfaces, was previously developed
commercially and catalogs preprogrammed visual, written, and
photographed descriptions of nearly any available medication
in the United States to be selected by the user. Once registered,
the app cues the participant with visual and optional sound
reminders at the selected time of day when the medication is
due. The app also records patients’ self-entered dosage
completion logs. Such logs are securely stored and available
for future retrieval and review by both patients and providers
with the patient's consent. The research team kept close logs of
participants and was able to download reports directly from the
app with patient consent. Participants could also choose to use
a more limited mHealth SMS text intervention that would just
send written reminders at the time that ART was due, to which
the patient could reply with a text message stating “1” to indicate
medication completion.

No additional monetary incentive was provided above baseline
for participants who agreed to use or decline this mHealth
platform. Participants self-selected one of three groups: no
mHealth intervention, SMS text reminders, or smartphone app
reminders. Research assistants helped participants create their
accounts and download and configure the app (Figures 1 and
2).
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Figure 1. Representative user-facing image for the mobile health app visual for antiretroviral medications as seen in the smartphone program (source:
Care4Today Mobile Health Manager, Johnson & Johnson, New Brunswick, NJ).
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Figure 2. User-facing mobile health app instructions for the antiretroviral app reminder system (source: Care4Today Mobile Health Manager, Johnson
& Johnson, New Brunswick, NJ).

For those who agreed to try the mHealth intervention, the
research team tracked whether the participants ever used
(responded to text or entered adherence information) the
mHealth intervention. For this analysis, “mHealth users” were
defined as participants who had at least one recorded interaction
with the mHealth platform. “ mHealth non-users” were defined
as those who either declined to try the mHealth platform or
agreed to try but never accessed the mHealth platform after
enrollment.

Baseline HIV VL level and CD4+ T-cell count were recorded
as the most recent value recorded within 30 days of enrollment
and were logged at day 30 (short term) and day 90 (long term).
HIV viral suppression was defined as <200 copies/mL, per the
current US Centers for Disease Control and Prevention, Division
of HIV/AIDS, epidemiological definition [2].

Statistical Analysis
We analyzed baseline data on mHealth user demographics to
understand attitudes, beliefs, and willingness to use a
biprogrammatic mHealth tool among PLWH in a public health
clinic setting. Sociodemographic and attitudinal variables among
mHealth users and nonusers were compared using Chi-square
tests, with statistical significance set at P<.05. A multivariable
logistic regression analysis (ie, multivariate analysis) was
conducted to identify independent factors associated with
successful use of the mHealth platform, as the outcome was
binary. Any variables associated with app use in the bivariate
analysis with P<.20 was included in the multivariable model to
maintain inclusivity of variables in a small sample size in a
nonimputed model. Missing data were rare, as evidenced in the
table format. Results of overall interest in mHealth and

preferences for specific types of mobile apps are presented
descriptively. All analyses were performed in SAS software,
version 9.4 [47].

Results

Participants
Among the 132 PLWH enrolled, 66% (n=87) initially agreed
to use the mHealth platform, of which 54% (n=47) successfully
connected to the platform at least once (Figure 3). Nearly 34%
of the sample (n=45) self-selected the survey only and did not
state a desire to try the app. Unsuccessful attempts to use the
app were due to either a reported connection failure (n=17, 20%)
or inability or unwillingness to input personal data on adherence
(n=24, 28%). Of the 87 PLWH agreeing to use the mHealth
platform, we found an approximate 2:1 ratio of persons agreeing
to try the smartphone app (n=59) versus the SMS text messages
(n=28). Reanalysis of the data into three categories to identify
participants who initially had agreed to use the app but who did
not ultimately access the app showed no statistical difference
in terms of demographics or other covariables: app users (n=45),
nonusers (n=43), and those who initially agreed to use the app
but ultimately did not use it (n=38). The refusal rate to
participate in the study was estimated to be approximately 30%
clinic wide and was thought to be mainly due to language barrier
or anticipated difficulty with study requirements and not adverse
feelings toward technology. However, interested participants
who were ultimately referred for a face-to-face visit with the
study team had a refusal rate of <5%, likely due to the positive
dynamic and cultivated trust between providers, research staff,
and clinic patients as well as the noninvasive nature of the study.
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One participant who had initially declined to use any mHealth
option subsequently requested to use the mHealth platform and
was reassigned to the mHealth user group, likely due to renewed

interest in the app at a later date after the initial educational
session.

Figure 3. Initial uptake and retention of mobile health users in the Florida mHealth Adherence Project for people living with HIV, 2015-2016 (N=132).

User Demographics
Baseline demographics of the sample size of 132 participants
were characterized as follows: A majority were men (n=88,
66.7%), were of African American ethnicity (n=79, 60.3%),
completed a high school education (n=55, 41.7%), were
single/never married (n=88, 66.7%), and were ≥50 years of age
(n=58, 46.0%). The average age was 45.8 years (range: 22-69
years). Gender identity, including transgendered identity, but
not sexual orientation, was recorded, which is a limitation
discussed below.

The majority of participants had a suppressed baseline HIV VL
(n=91, 71.0%), with a CD4+ T-cell count > 500 cells/µL (n=69,
54.3%), although by survey, 44% of participants reported <95%
ART adherence in the previous month and 28% had detectable
HIV viremia at the last laboratory draw.

Importantly, mHealth users were significantly more likely than
non-mHealth users to have higher than high school education
(57.5% versus 32.9%, P=.02) and to already own a smartphone
(87.2% versus 67.9%, P=.01). However, there were no
significant differences in app users and nonusers in terms of

age, gender, race, marital status, self-reported ART adherence,
HIV viral suppression, and CD4+ T-cell count (Table 1).

Evaluation Outcomes: Attitudes and Beliefs
Attitudes toward mHealth app uptake at baseline were
significantly correlated with the response “having the need to
use the app” (P=.002), which was defined as the patient’s
perception of having difficulty with medication adherence and
needing additional support, and the perception of receiving
assistance with app navigation (P=.04). Peer input or influence,
receiving timely medication reminders, and the user-friendly
aspect of the app were not significant at baseline for this study
group (Table 2).

A multivariate analysis revealed four demographic factors that
were significantly correlated with mHealth use: having higher
than high school education (adjusted odds ratio [AOR] 2.65;
P=.05), having confidence that a clinical staff member would
assist with mHealth app use (AOR 2.92, P=.048), belief that
PLWH would use such an mHealth app (AOR 2.89; P=.02),
and ownership of a smart phone in contrast to a “flip-phone”
model (AOR 2.80; P=.05; Table 3).
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Table 1. Baseline characteristics of mobile health platform users and nonusers among people living with HIV/AIDS (PLWH) in the Florida mHealth
Adherence Project for PLWH Study, 2015-2016.

P valuemHealth nonusers (n=85)mHealthb users (n=47)Totala (N=132)Characteristics

.43Age (years), mean (SD)

11 (13.6)3 (6.7)14 (11.1)18-29

13 (16.0)11 (24.4)24 (19.0)30-39

18 (22.2)12 (26.7)30 (23.8)40-49

39 (48.1)19 (42.2)58 (46.0)≥50

.37Gender at birth

59 (69.4)29 (61.7)88 (66.7)Male

26 (30.6)18 (38.3)44 (33.3)Female

.15Race/ethnicity

10 (11.9)13 (27.7)23 (17.6)Hispanic

15 (17.6)8 (17.0)23 (17.6)White, non-Hispanic

55 (65.5)24 (51.1)79 (60.3)Black, non-Hispanic

4 (4.8)2 (4.3)6 (4.6)Other, non-Hispanic

.02cEducation

30 (35.3)11 (23.4)41 (31.1)Less than high school

27 (31.8)9 (19.1)36 (27.3)High school graduate or GEDd

28 (32.9)27 (57.5)55 (41.7)Higher than high school

.11Marital status

62 (72.9)26 (55.3)88 (66.7)Single/never married

13 (15.3)13 (27.7)26 (19.7)Divorced/widowed/separated

10 (11.8)8 (17.0)18 (13.6)Married/living with a long-term partner

.70Adherence to antiretroviral therapy

38 (45.8)19 (42.2)57 (44.5)<95%

45 (54.2)26 (57.8)71 (55.5)≥95%

.15HIV viral load suppression (≤200 copies/mL)

54 (66.7)37 (78.7)91 (71.0)Yes

27 (33.3)10 (21.3)37 (28.9)No

.94CD4+ T-cell count (cells/µL)

9 (11.1)6 (13.0)15 (11.8)0-200

28 (34.6)15 (32.6)43 (33.9)201-500

44 (54.3)25 (54.4)69 (54.3)>500

.01cOwnership of a smart phone

57 (67.9)41 (87.2)98 (74.8)Yes

27 (32.1)6 (12.8)33 (25.2)No

aN does not always total to 132 due to missing data for some items.
bmHealth: mobile health.
cP values are significant (<.05).
dGED: General Educational Development.
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Table 2. Participants’ attitudes at baseline, regarding utility of a mobile health app for people living with HIV/AIDS (PLWH) in the Florida mHealth
Adherence Project for PLWH Study, 2015-2016.

P valuemHealth nonusers (n=85)mHealthb users (n=47)Totala (N=132)Attitudinal items

.15Mobile app could help me remember to take my medications

69 (82.1)43 (91.5)112 (85.5)Agree

15 (17.9)4 (8.5)19 (14.5)Not agree

.17Too much effort to learn to use a new app

19 (22.6)6 (12.8)25 (19.1)Agree

65 (77.4)41 (87.2)106 (80.9)Not agree

.34Most of my friends would agree that I should try a mobile app for medication reminders

41 (48.8)27 (57.4)68 (51.9)Agree

43 (51.2)20 (42.6)63 (48.1)Not agree

.04cSomeone at the clinic will help to set up the app if I have difficulties

60 (71.4)41 (87.2)101 (77.1)Agree

24 (28.6)6 (12.8)30 (22.9)Not agree

.52The app must be fun to use

46 (54.8)23 (48.9)69 (52.7)Agree

38 (45.2)24 (51.1)62 (47.3)Not agree

.11Will use app only if it is free of charge

53 (63.1)36 (76.6)89 (67.9)Agree

31 (36.9)11 (23.4)42 (32.1)Not agree

.002cI feel like I will need to use the app

40 (48.2)36 (76.6)76 (58.5)Agree

43 (51.8)11 (23.4)54 (41.5)Not agree

aN does not always total to 132 due to missing data for some items.
bmHealth: mobile health.
cP values are significant (<.05).

Table 3. Multivariate correlations between baseline characteristics and adoption of the mobile health platform to improve antiretroviral therapy adherence
among people living with HIV/AIDS (PLWH) by multivariable analysis in the Florida mHealth Adherence Project for PLWH Study, 2015-2016 (N=132).

P valueAdjusted odds ratio (95% CI)P valueUnadjusted odds ratio (95% CI)Characteristics

Education (ref: less than high school)

.760.85 (0.29-2.52).860.91 (0.33-2.53)High school graduate or GEDa

.045b2.65 (1.02-6.86).032.63 (1.1-6.28)Higher than high school

Ownership of a smart phone (ref: no)

.05b2.80 (1.00-7.84).023.24 (1.23-8.55)Yes

Someone at the clinic will help to set up the app if I have difficulties (ref: disagree)

.048b2.92 (1.01-8.41).042.73 (1.03-7.27)Agree

I feel like I will need to use the app (ref: disagree)

.02b2.89 (1.23-6.81).0023.52 (1.58-7.84)Agree

aGED: General Educational Development.
bP values are significant (<.05).
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Interest in Future Mobile Health Tools
Use of an mHealth app for potentially tracking alcohol or drug
use received support from 34.8% (n=16) of mHealth users
reporting a theoretical “daily” interest and 68.2% (n=58) of
non-mHealth users reporting no interest in such an app (P=.002).
Overall, 18.3% (n=24) of the study sample expressed occasional
interest (Table 4). Interestingly, 70.2% (n=92) reported daily

interest in receiving medication adherence reminders via the
app (80.4% versus 64.7%), although the value was not
significantly different among the user groups (P=.06; Table 4).

Attitudes toward social networking with other PLWH were
mixed, with overall responses indicating “never/rarely” for this
function (n=53, 40.8%) and with nonusers decidedly against
such an option (49.4% nonusers versus 24.4% users; P=.02).

Table 4. Baseline behavioral intent regarding use of a mobile health platform to enhance other forms of health promotion among people living with
HIV/AIDS (PLWH) enrolled in the Florida mHealth Adherence Project for PLWH Study, 2015-2016 (N=132). The responses are to the question, “If
available and free, how often would you use a phone app to help you?”

P valuemHealth nonusers (n=85)mHealth users (n=47)Totala (N=132)Intention item

.45Track changes in mood and emotions

29 (34.2)16 (35.6)45 (34.6)Never/rarely

21 (24.7)15 (33.3)36 (27.7)Occasionally

35 (41.2)14 (31.1)49 (37.7)Daily

.72Improve health by providing tips

15 (17.9)7 (15.2)22 (16.9)Never/rarely

35 (41.7)17 (37.0)52 (40.0)Occasionally

34 (40.5)22 (47.8)56 (43.1)Daily

.002bTrack alcohol or drug use behavior

58 (68.2)17 (37.0)75 (57.3)Never/rarely

11 (12.9)13 (28.3)24 (18.3)Occasionally

16 (18.8)16 (34.8)32 (24.4)Daily

.80Communicate with doctor or clinic

22 (26.2)13 (28.3)35 (26.9)Never/rarely

36 (42.9)17 (37.0)53 (40.8)Occasionally

26 (31.0)16 (34.8)42 (32.3)Daily

.06Remember to take medication

22 (25.9)4 (8.7)26 (19.8)Never/rarely

8 (9.4)5 (10.9)13 (9.9)Occasionally

55 (64.7)37 (80.4)92 (70.2)Daily

.02bEngage in social networking with other people who live with HIV

42 (49.4)11 (24.4)53 (40.8)Never/rarely

21 (24.7)17 (37.8)38 (29.2)Occasionally

22 (25.9)17 (37.8)39 (30.0)Daily

.62Connect with family about medications

56 (65.9)27 (58.7)83 (63.4)Never/rarely

13 (15.3)10 (21.7)23 (17.6)Occasionally

16 (18.8)9 (19.6)25 (19.1)Daily

.11Track exercise, diet, or weight

27 (31.8)8 (17.4)35 (26.7)Never/rarely

25 (29.4)12 (26.1)37 (28.2)Occasionally

33 (38.8)26 (56.5)59 (45.0)Daily

aN does not always total to 132 due to missing data for some items.
bP values are significant (<.05).
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Interest in mHealth tools for tracking changes in mood/emotion,
providing health tips, connecting with family, or tracking
changes in exercise/diet were mixed and not significant between
users and nonusers of the app (Table 4).

Discussion

Principal Results
In this study of Florida PLWH recruited from public health
clinics, we found that approximately one-third of the persons
who were counseled about the opportunity to try an existing
mHealth app platform were successful baseline users. mHealth
users were significantly more likely to have higher than high
school education and own a smart phone. However, successful
mHealth use was not significantly associated with age, sex at
birth, ethnicity, marital status, baseline ART adherence, baseline
HIV VL suppression status, or baseline CD4+ T-cell count,
perhaps because these were similarly distributed at baseline.

PLWH baseline attitudes most strongly associated with mHealth
use were related to the perceived need to use such an app and
perceptions that someone in the clinic would assist them. This
finding shows that self-motivation and clinical staff influence
can encourage and maintain use of adherence reminders. Even
with an older cohort than that described in the literature, age
did not make a difference, as expected, probably because of the
biprogrammatic interface that allowed for flip phone text use.
This has important implications in future mHealth app
development, as it highlights the importance of including
technical advances for older adults. The biprogrammatic aspect
of incorporating SMS/text messaging importantly captured
additional participants; if this factor made any clinical impact,
further analysis will be needed. In the context of previous
studies, these findings are important and inclusive of a diverse
cohort of PLWH by age, self-identification, and demographics,
whereas previous literature has focused on app development
and uptake among specific groups of persons (ie, MSM or youth)
and often resulted in “home grown” apps that are not available
on a wider or reproducible scale [25,27,28]. One inclusive and
robust pharmacological app adherence study by Davies et al
[48] was neither HIV specific nor US based. Further, a
commercially available app has advantages with regard to
sustainability, as it is widely available, consistent across users,
and technologically supported for upgrades and security
functions as long as privacy options are understood and
maintained by both the user and administrator. These findings
have important ramifications for implementation science in
mHealth, as this successful state-wide pilot study is now ready
for scale-up among demographically diverse PLWH [49,50].

Nearly 70.2% (n=92) of participants indicated interest in using
an app daily to monitor their medication adherence, if one was
available and free; this is promising for an integrative medication
reminder model among more educated and mobile phone–savvy
PLWH. However, more research is needed to maintain interest
and trust among app users and to make apps relevant to care for
both the patient and provider. Integrating positive feedback such
as suppressed HIV VLs and other imported positive lab results

into the app may increase both app and medication adherence
over the long term.

A strength of this study is that it included a diverse group of
PLWH across all demographics, ages, and risk factors; future
studies should incorporate a wider geographical expanse of
clinics using the idea of a biprogrammatic, free-of-charge,
commercially available app to further refine an app that would
be useful for the widest array of PLWH, across all health
conditions, and appropriate to an aging PLWH population that
often has the highest pill burden.

Limitations
This study had a few limitations that need to be addressed. First,
participants were recruited only within public health clinics;
however, this was designed to be a pilot study, and the results
should be generalizable to PLWH who are seen in public health
clinical settings. The participating public health clinics captured
a wide variety of sociodemographic groups and can be
considered representative of the Ryan White Funded HIV clinics
in the state of Florida [51]. Although the exact income levels
were not recorded, individuals receiving Ryan White support
met certain income requirements. Second, the survey and app
only included English-speaking individuals; more interventions
should be considered for Spanish-speaking and Haitian
Creole–speaking populations, especially in states such as
Florida. Third, the current report only considers factors
associated with baseline characteristics, general interest in
mHealth tools, and initial use of the mHealth tool. Collection
of information on the sexual orientation, and not just gender
identity, would have been useful for this cohort of participants,
given the extensive prior work among MSM youth in the
literature, especially since mHealth pilot interventions for HIV
have mainly focused on this risk group.

Comparison with Prior Work
Prior work on mHealth apps for PLWH has focused on the de
novo development or iteration of an app or new technology in
a subset of PLWH (ie, grouped by age or risk factor status). In
contrast, this study focuses on the baseline and long-term
usability of a ready-made, freely available, commercial app for
ART adherence among a diverse population of PLWH in a
biprogrammatic platform. This would be relevant and important
in a larger, national scale-up for a translational technological
link between the patient, app, and provider to synchronize
medical adherence to virological suppression and thus to
real-time clinical outcome success. This commercially available
app is free of charge and updated regularly to ensure security
and usability.

Conclusions
The FL-mAPP successfully demonstrated uptake of a widely
available, free-of-charge, commercially available mHealth
medication adherence app in a diverse population of PLWH.
The results are promising, as they illustrate the usefulness of a
biprogrammatic platform inclusive of diverse and aging PLWH
users. For research on HIV implementation science focusing
on mHealth, this successful statewide pilot study can be
implemented on a larger scale.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 7 | e12900 | p. 10http://mhealth.jmir.org/2019/7/e12900/
(page number not for citation purposes)

Morano et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Acknowledgments
This research was supported by an Educational and Innovation Grant from Janssen Healthcare Innovation to SL as part of work
within the AIDS Institute. Administrative support was provided by the Southern Alcohol HIV Research Consortium (SHARC)
U24AA022002 to RC and the Florida Consortium for HIV/AIDS Research.

The authors wish to acknowledge the contributions of Mable Chow, research coordinator, and Dr Charurut Somboonwit, director,
both of the University of South Florida Clinical Research Unit.

Conflicts of Interest
None declared.

References

1. Joint United Nations Programme on HIV/AIDS (UNAIDS). 2014. 90-90-90: An ambitious treatment target to help end the
AIDS epidemic URL: https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf [accessed 2019-06-25]
[WebCite Cache ID 749VH0I7n]

2. Centers for Disease Control and Prevention. 2016. Behavioral and Clinical Characteristics of Persons with Diagnosed HIV
Infection URL: https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-20.
pdf [accessed 2019-06-25] [WebCite Cache ID 749VXUPgU]

3. Gibson BA, Ghosh D, Morano JP, Altice FL. Accessibility and utilization patterns of a mobile medical clinic among
vulnerable populations. Health Place 2014 Jul;28:153-166 [FREE Full text] [doi: 10.1016/j.healthplace.2014.04.008]
[Medline: 24853039]

4. Morano JP, Gibson BA, Altice FL. The burgeoning HIV/HCV syndemic in the urban Northeast: HCV, HIV, and HIV/HCV
coinfection in an urban setting. PLoS One 2013;8(5):e64321. [doi: 10.1371/journal.pone.0064321] [Medline: 23691197]

5. Holtzman CW, Brady KA, Yehia BR. Retention in care and medication adherence: current challenges to antiretroviral
therapy success. Drugs 2015 Apr;75(5):445-454 [FREE Full text] [doi: 10.1007/s40265-015-0373-2] [Medline: 25792300]

6. Kay ES, Batey DS, Mugavero MJ. The HIV treatment cascade and care continuum: updates, goals, and recommendations
for the future. AIDS Research Therapy 2016;13:35 [FREE Full text] [doi: 10.1186/s12981-016-0120-0] [Medline: 27826353]

7. Dayer L, Heldenbrand S, Anderson P, Gubbins PO, Martin BC. Smartphone medication adherence apps: potential benefits
to patients and providers. J Am Pharm Association 2013;53(2):172-181 [FREE Full text] [doi: 10.1331/JAPhA.2013.12202]
[Medline: 23571625]

8. Pew Research Center: Internet & Technology. 2019 Jun 12. Mobile Fact Sheet URL: http://www.pewinternet.org/fact-sheets/
mobile [accessed 2019-06-21] [WebCite Cache ID 749Vn2LNe]

9. Clauson KA, Elrod S, Fox BI, Hajar Z, Dzenowagis JH. Opportunities for pharmacists in mobile health. Am J Health Syst
Pharm 2013 Aug 01;70(15):1348-1352. [doi: 10.2146/ajhp120657] [Medline: 23867492]

10. Schnall R, Mosley JP, Iribarren SJ, Bakken S, Carballo-Diéguez A, Brown Iii W. Comparison of a User-Centered Design,
Self-Management App to Existing mHealth Apps for Persons Living With HIV. JMIR Mhealth Uhealth 2015 Sep 18;3(3):e91
[FREE Full text] [doi: 10.2196/mhealth.4882] [Medline: 26385783]

11. Schnall R, Bakken S, Rojas M, Travers J, Carballo-Dieguez A. mHealth Technology as a Persuasive Tool for Treatment,
Care and Management of Persons Living with HIV. AIDS Behav 2015 Jun;19 Suppl 2:81-89 [FREE Full text] [doi:
10.1007/s10461-014-0984-8] [Medline: 25572830]

12. Belzer ME, Kolmodin MK, Clark LF, Huang J, Olson J, Kahana SY, Adolescent Medicine Trials Network for HIV/AIDS
Interventions. Acceptability and Feasibility of a Cell Phone Support Intervention for Youth Living with HIV with
Nonadherence to Antiretroviral Therapy. AIDS Patient Care STDS 2015 Jun;29(6):338-345 [FREE Full text] [doi:
10.1089/apc.2014.0282] [Medline: 25928772]

13. Georgette N, Siedner MJ, Zanoni B, Sibaya T, Petty CR, Carpenter S, et al. The Acceptability and Perceived Usefulness
of a Weekly Clinical SMS Program to Promote HIV Antiretroviral Medication Adherence in KwaZulu-Natal, South Africa.
AIDS Behav 2016 Nov;20(11):2629-2638. [doi: 10.1007/s10461-016-1287-z] [Medline: 26781866]

14. Hardy H, Kumar V, Doros G, Farmer E, Drainoni M, Rybin D, et al. Randomized controlled trial of a personalized cellular
phone reminder system to enhance adherence to antiretroviral therapy. AIDS Patient Care STDS 2011 Mar;25(3):153-161
[FREE Full text] [doi: 10.1089/apc.2010.0006] [Medline: 21323532]

15. Rana A, van den Berg JJ, Lamy E, Beckwith C. Using a Mobile Health Intervention to Support HIV Treatment Adherence
and Retention Among Patients at Risk for Disengaging with Care. AIDS Patient Care STDS 2016 Apr;30(4):178-184
[FREE Full text] [doi: 10.1089/apc.2016.0025] [Medline: 27028183]

16. Dowshen N, Kuhns LM, Gray C, Lee S, Garofalo R. Feasibility of interactive text message response (ITR) as a novel,
real-time measure of adherence to antiretroviral therapy for HIV+ youth. AIDS Behavior 2013 Jul;17(6):2237-2243. [doi:
10.1007/s10461-013-0464-6] [Medline: 23546844]

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 7 | e12900 | p. 11http://mhealth.jmir.org/2019/7/e12900/
(page number not for citation purposes)

Morano et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
http://www.webcitation.org/

                                            749VH0I7n
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-20.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-20.pdf
http://www.webcitation.org/

                                            749VXUPgU
http://europepmc.org/abstract/MED/24853039
http://dx.doi.org/10.1016/j.healthplace.2014.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24853039&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0064321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23691197&dopt=Abstract
http://europepmc.org/abstract/MED/25792300
http://dx.doi.org/10.1007/s40265-015-0373-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25792300&dopt=Abstract
https://aidsrestherapy.biomedcentral.com/articles/10.1186/s12981-016-0120-0
http://dx.doi.org/10.1186/s12981-016-0120-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27826353&dopt=Abstract
http://europepmc.org/abstract/MED/23571625
http://dx.doi.org/10.1331/JAPhA.2013.12202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23571625&dopt=Abstract
http://www.pewinternet.org/fact-sheets/mobile
http://www.pewinternet.org/fact-sheets/mobile
http://www.webcitation.org/

                                            749Vn2LNe
http://dx.doi.org/10.2146/ajhp120657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23867492&dopt=Abstract
http://mhealth.jmir.org/2015/3/e91/
http://dx.doi.org/10.2196/mhealth.4882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26385783&dopt=Abstract
http://europepmc.org/abstract/MED/25572830
http://dx.doi.org/10.1007/s10461-014-0984-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25572830&dopt=Abstract
http://europepmc.org/abstract/MED/25928772
http://dx.doi.org/10.1089/apc.2014.0282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25928772&dopt=Abstract
http://dx.doi.org/10.1007/s10461-016-1287-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26781866&dopt=Abstract
http://europepmc.org/abstract/MED/21323532
http://dx.doi.org/10.1089/apc.2010.0006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21323532&dopt=Abstract
http://europepmc.org/abstract/MED/27028183
http://dx.doi.org/10.1089/apc.2016.0025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27028183&dopt=Abstract
http://dx.doi.org/10.1007/s10461-013-0464-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23546844&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Perera AI, Thomas MG, Moore JO, Faasse K, Petrie KJ. Effect of a smartphone application incorporating personalized
health-related imagery on adherence to antiretroviral therapy: a randomized clinical trial. AIDS Patient Care STDS 2014
Nov;28(11):579-586 [FREE Full text] [doi: 10.1089/apc.2014.0156] [Medline: 25290556]

18. Anglada-Martínez H, Martin-Conde M, Rovira-Illamola M, Sotoca-Momblona JM, Sequeira E, Aragunde V, et al. Feasibility
and Preliminary Outcomes of a Web and Smartphone-Based Medication Self-Management Platform for Chronically Ill
Patients. J Med Syst 2016 Apr;40(4):99. [doi: 10.1007/s10916-016-0456-y] [Medline: 26872781]

19. Przybyla SM, Eliseo-Arras RK, Krawiec G, Gower E, Dermen K. Feasibility and Acceptability of a Smartphone App for
Daily Reports of Substance Use and Antiretroviral Therapy Adherence among HIV-Infected Adults. AIDS Res Treat
2016;2016:9510172 [FREE Full text] [doi: 10.1155/2016/9510172] [Medline: 27610243]

20. Himelhoch S, Kreyenbuhl J, Palmer-Bacon J, Chu M, Brown C, Potts W. Pilot feasibility study of Heart2HAART: a
smartphone application to assist with adherence among substance users living with HIV. AIDS Care 2017 Dec;29(7):898-904.
[doi: 10.1080/09540121.2016.1259454] [Medline: 28043176]

21. Czarny HN, Broaddus MR. Patient acceptability of receiving short message services from an HIV patient-centered medical
home. AIDS Care 2018 Aug 30:1-4. [doi: 10.1080/09540121.2018.1516282] [Medline: 30165746]

22. Holloway IW, Rice E, Gibbs J, Winetrobe H, Dunlap S, Rhoades H. Acceptability of smartphone application-based HIV
prevention among young men who have sex with men. AIDS Behavior 2014 Feb;18(2):285-296 [FREE Full text] [doi:
10.1007/s10461-013-0671-1] [Medline: 24292281]

23. Shrestha R, Huedo-Medina TB, Altice FL, Krishnan A, Copenhaver M. Examining the Acceptability of mHealth Technology
in HIV Prevention Among High-Risk Drug Users in Treatment. AIDS Behav 2017 Nov;21(11):3100-3110 [FREE Full
text] [doi: 10.1007/s10461-016-1637-x] [Medline: 28025735]

24. Goldenberg T, McDougal SJ, Sullivan PS, Stekler JD, Stephenson R. Building a Mobile HIV Prevention App for Men Who
Have Sex With Men: An Iterative and Community-Driven Process. JMIR Public Health Surveill 2015;1(2):e18 [FREE Full
text] [doi: 10.2196/publichealth.4449] [Medline: 27227136]

25. Sullivan PS, Jones J, Kishore N, Stephenson R. The Roles of Technology in Primary HIV Prevention for Men Who Have
Sex with Men. Curr HIV/AIDS Rep 2015 Dec;12(4):481-488. [doi: 10.1007/s11904-015-0293-5] [Medline: 26519083]

26. Sullivan PS, Driggers R, Stekler JD, Siegler A, Goldenberg T, McDougal SJ, et al. Usability and Acceptability of a Mobile
Comprehensive HIV Prevention App for Men Who Have Sex With Men: A Pilot Study. JMIR Mhealth Uhealth 2017 Mar
09;5(3):e26 [FREE Full text] [doi: 10.2196/mhealth.7199] [Medline: 28279949]

27. Saberi P, Yuan P, John M, Sheon N, Johnson MO. A pilot study to engage and counsel HIV-positive African American
youth via telehealth technology. AIDS Patient Care STDS 2013 Sep;27(9):529-532 [FREE Full text] [doi:
10.1089/apc.2013.0185] [Medline: 23991691]

28. Saberi P, Siedle-Khan R, Sheon N, Lightfoot M. The Use of Mobile Health Applications Among Youth and Young Adults
Living with HIV: Focus Group Findings. AIDS Patient Care STDS 2016 Jun;30(6):254-260 [FREE Full text] [doi:
10.1089/apc.2016.0044] [Medline: 27214751]

29. Aschbrenner KA, Naslund JA, Grinley T, Bienvenida JCM, Bartels SJ, Brunette M. A Survey of Online and Mobile
Technology Use at Peer Support Agencies. Psychiatr Q 2018 Dec;89(3):539-548. [doi: 10.1007/s11126-017-9561-4]
[Medline: 29302771]

30. Olalla J, García de Lomas JM, Márquez E, González FJ, Del Arco A, De La Torre J, et al. Experience of Using an App in
HIV Patients Older Than 60 Years: Pilot Program. JMIR Mhealth Uhealth 2019 Mar 06;7(3):e9904 [FREE Full text] [doi:
10.2196/mhealth.9904] [Medline: 30839281]

31. Horvath T, Azman H, Kennedy G, Rutherford G. Mobile phone text messaging for promoting adherence to antiretroviral
therapy in patients with HIV infection. Cochrane Database Syst Rev 2012 Mar 14(3):CD009756 [FREE Full text] [doi:
10.1002/14651858.CD009756] [Medline: 22419345]

32. Finitsis DJ, Pellowski JA, Johnson BT. Text message intervention designs to promote adherence to antiretroviral therapy
(ART): a meta-analysis of randomized controlled trials. PLoS One 2014;9(2):e88166 [FREE Full text] [doi:
10.1371/journal.pone.0088166] [Medline: 24505411]

33. Mathes T, Antoine S, Pieper D. Adherence-enhancing interventions for active antiretroviral therapy in sub-Saharan Africa:
a systematic review and meta-analysis. Sex Health 2014 Jul;11(3):230-239. [doi: 10.1071/SH14025] [Medline: 24966025]

34. Horvath KJ, Alemu D, Danh T, Baker JV, Carrico AW. Creating Effective Mobile Phone Apps to Optimize Antiretroviral
Therapy Adherence: Perspectives From Stimulant-Using HIV-Positive Men Who Have Sex With Men. JMIR Mhealth
Uhealth 2016 Apr 15;4(2):e48 [FREE Full text] [doi: 10.2196/mhealth.5287] [Medline: 27084049]

35. Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG, Goldstein MP, de Walque D, et al. Mobile phone technologies
improve adherence to antiretroviral treatment in a resource-limited setting: a randomized controlled trial of text message
reminders. AIDS 2011 Mar 27;25(6):825-834 [FREE Full text] [doi: 10.1097/QAD.0b013e32834380c1] [Medline: 21252632]

36. Catalani C, Philbrick W, Fraser H, Mechael P, Israelski DM. mHealth for HIV Treatment & Prevention: A Systematic
Review of the Literature. Open AIDS J 2013;7:17-41 [FREE Full text] [doi: 10.2174/1874613620130812003] [Medline:
24133558]

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 7 | e12900 | p. 12http://mhealth.jmir.org/2019/7/e12900/
(page number not for citation purposes)

Morano et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/25290556
http://dx.doi.org/10.1089/apc.2014.0156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25290556&dopt=Abstract
http://dx.doi.org/10.1007/s10916-016-0456-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26872781&dopt=Abstract
https://dx.doi.org/10.1155/2016/9510172
http://dx.doi.org/10.1155/2016/9510172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27610243&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2016.1259454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28043176&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2018.1516282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30165746&dopt=Abstract
http://europepmc.org/abstract/MED/24292281
http://dx.doi.org/10.1007/s10461-013-0671-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24292281&dopt=Abstract
http://europepmc.org/abstract/MED/28025735
http://europepmc.org/abstract/MED/28025735
http://dx.doi.org/10.1007/s10461-016-1637-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28025735&dopt=Abstract
http://publichealth.jmir.org/2015/2/e18/
http://publichealth.jmir.org/2015/2/e18/
http://dx.doi.org/10.2196/publichealth.4449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27227136&dopt=Abstract
http://dx.doi.org/10.1007/s11904-015-0293-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26519083&dopt=Abstract
http://mhealth.jmir.org/2017/3/e26/
http://dx.doi.org/10.2196/mhealth.7199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28279949&dopt=Abstract
http://europepmc.org/abstract/MED/23991691
http://dx.doi.org/10.1089/apc.2013.0185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23991691&dopt=Abstract
http://europepmc.org/abstract/MED/27214751
http://dx.doi.org/10.1089/apc.2016.0044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27214751&dopt=Abstract
http://dx.doi.org/10.1007/s11126-017-9561-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29302771&dopt=Abstract
http://mhealth.jmir.org/2019/3/e9904/
http://dx.doi.org/10.2196/mhealth.9904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30839281&dopt=Abstract
http://europepmc.org/abstract/MED/22419345
http://dx.doi.org/10.1002/14651858.CD009756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22419345&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0088166
http://dx.doi.org/10.1371/journal.pone.0088166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24505411&dopt=Abstract
http://dx.doi.org/10.1071/SH14025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24966025&dopt=Abstract
http://mhealth.jmir.org/2016/2/e48/
http://dx.doi.org/10.2196/mhealth.5287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27084049&dopt=Abstract
http://europepmc.org/abstract/MED/21252632
http://dx.doi.org/10.1097/QAD.0b013e32834380c1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21252632&dopt=Abstract
http://europepmc.org/abstract/MED/24133558
http://dx.doi.org/10.2174/1874613620130812003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24133558&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


37. Anglada-Martinez H, Riu-Viladoms G, Martin-Conde M, Rovira-Illamola M, Sotoca-Momblona JM, Codina-Jane C. Does
mHealth increase adherence to medication? Results of a systematic review. Int J Clin Pract 2015 Jan;69(1):9-32. [doi:
10.1111/ijcp.12582] [Medline: 25472682]

38. Arya M, Kumar D, Patel S, Street RJ, Giordano T, Viswanath K. Mitigating HIV health disparities: the promise of mobile
health for a patient-initiated solution. Am J Public Health 2014 Dec;104(12):2251-2255. [doi: 10.2105/AJPH.2014.302120]
[Medline: 25322292]

39. Purnell JQ, Griffith J, Eddens KS, Kreuter MW. Mobile technology, cancer prevention, and health status among diverse,
low-income adults. Am J Health Promotion 2014;28(6):397-402 [FREE Full text] [doi: 10.4278/ajhp.120816-ARB-396]
[Medline: 24200336]

40. Linnemayr S, Huang H, Luoto J, Kambugu A, Thirumurthy H, Haberer JE, et al. Text Messaging for Improving Antiretroviral
Therapy Adherence: No Effects After 1 Year in a Randomized Controlled Trial Among Adolescents and Young Adults.
Am J Public Health 2017 Dec;107(12):1944-1950. [doi: 10.2105/AJPH.2017.304089] [Medline: 29048966]

41. Sharpe JD, Zhou Z, Escobar-Viera CG, Morano JP, Lucero RJ, Ibañez GE, et al. Interest in using mobile technology to
help self-manage alcohol use among persons living with the human immunodeficiency virus: A Florida Cohort cross-sectional
study. Subst Abus 2017 Jul 19:1-6. [doi: 10.1080/08897077.2017.1356793] [Medline: 28723300]

42. Lucero RJ, Frimpong JA, Fehlberg EA, Bjarnadottir RI, Weaver MT, Cook C, et al. The Relationship Between Individual
Characteristics and Interest in Using a Mobile Phone App for HIV Self-Management: Observational Cohort Study of People
Living With HIV. JMIR Mhealth Uhealth 2017 Jul 27;5(7):e100 [FREE Full text] [doi: 10.2196/mhealth.7853] [Medline:
28751298]

43. Janssen - Johnson & Johnson. 2015. Care4Today URL: https://www.janssen.com/healthcare-innovation/care4today [accessed
2019-06-21]

44. Cook R, Zhou Z, Clauson K. Acceptability and efficacy of a mHealth platform to improve ART adherence within public
health clinics in Florida: A pilot study. 2017 Jun 04 Presented at: 12th International Conference on HIV Treatment and
Prevention Adherence; June 4-6, 2017; Miami, FL.

45. Davis FD. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology. MIS Quarterly
1989 Sep;13(3):319. [doi: 10.2307/249008]

46. Venkatesh V, Thong J, Xu X. Consumer acceptance and use of information technology: extending the unified theory of
acceptanceuse of technology. MIS Quarterly 2012;36(1):E [FREE Full text]

47. SAS Program Version 9.4. Cary, NC: SAS Institute Inc; 2014. URL: https://www.sas.com/en_us/home.html [accessed
2019-06-21]

48. Davies MJ, Kotadia A, Mughal H, Hannan A, Alqarni H. The attitudes of pharmacists, students and the general public on
mHealth applications for medication adherence. Pharm Pract (Granada) 2015;13(4):644 [FREE Full text] [doi:
10.18549/PharmPract.2015.04.644] [Medline: 26759619]

49. L'Engle KL, Mangone ER, Parcesepe AM, Agarwal S, Ippoliti NB. Mobile Phone Interventions for Adolescent Sexual and
Reproductive Health: A Systematic Review. Pediatrics 2016 Sep;138(3). [doi: 10.1542/peds.2016-0884] [Medline: 27553221]

50. L'Engle K, Green K, Succop S, Laar A, Wambugu S. Scaled-up mobile phone intervention for HIV care and treatment:
protocol for a facility randomized controlled trial. JMIR Research Protocols 2015;4(1):e11. [Medline: 25650838]

51. Health Resources Services Administration. 2017. Ryan White HIV/AIDS Program Annual Client-Level Data Report 2016
URL: https://hab.hrsa.gov/sites/default/files/hab/data/datareports/RWHAP-annual-client-level-data-report-2016.pdf [accessed
2019-06-25]

Abbreviations
AOR: adjusted odds ratio
ART: antiretroviral
FL-mAPP: Florida mHealth Adherence Project for PLWH
GED: General Educational Development
mHealth: mobile health
MSM: men who have sex with men
PLWH: people living with HIV
SMS: short message service
VL: viral load

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 7 | e12900 | p. 13http://mhealth.jmir.org/2019/7/e12900/
(page number not for citation purposes)

Morano et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://dx.doi.org/10.1111/ijcp.12582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25472682&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2014.302120
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25322292&dopt=Abstract
http://europepmc.org/abstract/MED/24200336
http://dx.doi.org/10.4278/ajhp.120816-ARB-396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24200336&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2017.304089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29048966&dopt=Abstract
http://dx.doi.org/10.1080/08897077.2017.1356793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28723300&dopt=Abstract
http://mhealth.jmir.org/2017/7/e100/
http://dx.doi.org/10.2196/mhealth.7853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28751298&dopt=Abstract
https://www.janssen.com/healthcare-innovation/care4today
http://dx.doi.org/10.2307/249008
https://misq.org/consumer-acceptance-and-use-of-information-technology-extending-the-unified-theory-of-acceptance-and-use-of-technology.html
https://www.sas.com/en_us/home.html
http://europepmc.org/abstract/MED/26759619
http://dx.doi.org/10.18549/PharmPract.2015.04.644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26759619&dopt=Abstract
http://dx.doi.org/10.1542/peds.2016-0884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27553221&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25650838&dopt=Abstract
https://hab.hrsa.gov/sites/default/files/hab/data/datareports/RWHAP-annual-client-level-data-report-2016.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 24.11.18; peer-reviewed by P Cook, A Tanner, S Naar, R Mpofu; comments to author 21.12.18;
revised version received 31.03.19; accepted 25.05.19; published 03.07.19

Please cite as:
Morano JP, Clauson K, Zhou Z, Escobar-Viera CG, Lieb S, Chen IK, Kirk D, Carter WM, Ruppal M, Cook RL
Attitudes, Beliefs, and Willingness Toward the Use of mHealth Tools for Medication Adherence in the Florida mHealth Adherence
Project for People Living With HIV (FL-mAPP): Pilot Questionnaire Study
JMIR Mhealth Uhealth 2019;7(7):e12900
URL: http://mhealth.jmir.org/2019/7/e12900/
doi: 10.2196/12900
PMID: 31271150

©Jamie P Morano, Kevin Clauson, Zhi Zhou, César G Escobar-Viera, Spencer Lieb, Irene K Chen, David Kirk, Willie M Carter,
Michael Ruppal, Robert L Cook. Originally published in JMIR Mhealth and Uhealth (http://mhealth.jmir.org), 03.07.2019. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The complete bibliographic information,
a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must be included.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 7 | e12900 | p. 14http://mhealth.jmir.org/2019/7/e12900/
(page number not for citation purposes)

Morano et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://mhealth.jmir.org/2019/7/e12900/
http://dx.doi.org/10.2196/12900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31271150&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

