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Abstract

Pre-exposure prophylaxis (PrEP) is highly effective in preventing new HIV infection, but uptake remains challenging among
Black and Hispanic/Latino persons. The purpose of this review was to understand how studies have used electronic telecom-
munication technology to increase awareness, uptake, adherence, and persistence in PrEP care among Black and Hispanic/
Latino persons and how it can reduce social and structural barriers that contribute to disparities in HIV infection. Of the 1114
articles identified, 10 studies were eligible. Forty percent (40%) of studies focused on Black or Hispanic/Latino persons and
80% addressed social and structural barriers related to PrEP use such as navigation or access to PrEP. Mobile health designs
were more commonly used (50%) compared to telehealth (30%) and e-health (20%) designs. There is a need to increase the
development of telecommunications interventions that address the needs of Black and Hispanic/Latino persons often chal-

lenged with uptake and adherent use of PrEP.
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Introduction

A crucial need exists for reducing new HIV infections among
Black or African American (hereafter referred to as Black)
and Hispanic/Latino persons in the United States (U.S.), who
accounted for 41% and 29% of new HIV diagnoses in 2019,
respectively [1]. Antiretroviral pre-exposure prophylaxis
(PrEP) is a key element of the Ending the HIV Epidemic in
the U.S. initiative effort to prevent new HIV infections [2].
PrEP is highly effective when taken as prescribed [3], but
uptake and adherent use among Black and Hispanic/Latino
persons with indications for PrEP use remain a challenge [4].
In addition, social and structural barriers (e.g., out-of-pocket
cost of PrEP medication and clinical care, access and prox-
imity to healthcare providers, transportation to distal PrEP
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delivery sites, lack of support from family/friends, stigma
related to taking PrEP medication) affecting some Black and
Hispanic/Latino populations contribute to the reduced use
[5, 6]. Overcoming the many challenges that decrease the
uptake, adherent use and persistence in PrEP care is needed
to reduce new infections in this population.

Electronic telecommunication technology uses interac-
tive websites, mobile apps, telephones, and videoconferenc-
ing, as alternative ways of educating and providing health
information and care to clients. Use of these technologies
(e.g., eHealth, mHealth, telehealth) in the delivery of HIV
treatment services throughout the continuum of care has
increased in recent years because of their potential effec-
tiveness in outreach, ease of use, and cost savings [7]. The
use of telecommunication technology also has the potential
to facilitate patient awareness and education about PrEP and
support medication adherence and persistence in PrEP care.
Prior to the COVID-19 pandemic, the use of telehealth in
HIV care was less common [8]. However, recent use of these
practices in HIV services has proved promising in improving
and ensuring the consistent delivery of healthcare, especially
among Black and Hispanic/Latino persons [9].

Using telecommunication technology in the stages of
PrEP patient awareness and use can also help reduce barriers
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and challenges to accessing these services. For example,
telehealth may reduce privacy concerns and anticipated
stigma (e.g., being seen in a clinic waiting room), a concern
reported by some patients when accessing healthcare provid-
ers for PrEP in-person [10-12]. Additionally, telehealth alle-
viates the need for transportation to meet providers in-person
by providing patients with streamlined and remote access to
health navigators, providers, and required laboratory testing.

Some earlier research suggested that Black and Hispanic/
Latino persons who experience challenges accessing PrEP
due to social and structural barriers could most benefit from
the use of these technologies [13]. On the other hand, use of
such technology may have its own barriers and challenges
(e.g., lack of access to reliable Internet or required band-
width, lack of access to computers, cell phones, or smart-
phones needed to access these services) [14]. To understand
how this technology may or may not reduce disparities, we
conducted a systematic review of published literature to
assess how telecommunication technology is being used to
increase awareness, uptake, adherence, and persistence in
PrEP care among Black and Hispanic/Latino persons. We
also sought to understand whether use of this technology
can reduce social and structural barriers that often prevent
or delay the use of PrEP and contribute to disparities in HIV
infection.

Methods
Study Selection

We conducted a systematic literature review search of stud-
ies published between January 1, 2015 and December 31,
2020 using the following databases: PubMed, EMBASE,
Cochrane Library, CINAHL (EbscoHost), and Scopus. Stud-
ies were identified using varying combinations of keywords:
telemedicine, telehealth, mHealth, eHealth, text messages,
mobile app, social media, HIV, PrEP, chemoprevention,
chemoprophylaxis, iPREX, Truvada, Descovy, tenofovir, or
emtricitabine.

All study citations identified were exported to End-
note and the article citations were deduplicated. We then
exported the studies to a spreadsheet and reviewed all titles
and abstracts for inclusion criteria. Study titles had to: (1)
contain PrEP or HIV and telehealth, telemedicine, mobile
health, text messaging, or social media (or known variations/
acronyms), AND (2) enroll participants for an intervention
study, AND (3) use telecommunication technology modali-
ties (e.g., live videoconferencing, cell phone, text message)
to deliver the study intervention. The primary outcome had
to focus on at least one of the following in the stages of PrEP
use (1) increasing patient awareness of PrEP (i.e., educa-
tion), OR (2) uptake of PrEP (i.e., study participant linked

or prescribed), OR (3) adherence to PrEP (i.e., taking PrEP
as prescribed daily or near daily), OR (4) persistence (i.e.,
retention) in PrEP care (i.e., prescribed and taking PrEP for a
certain amount of months/years). Both qualitative and quan-
titative studies were included. Studies not written in English,
review articles, clinical trials, modeling studies, conference
abstracts, not containing published data (i.e., commentary,
news articles) or not conducted in the U.S. were excluded.

Data Abstraction and Analysis

Three coders (K.E., R.H., and A.T.) reviewed and abstracted
key data. All articles had two reviewers assigned and each
reviewer abstracted information related to the following
measures: PrEP outcomes (i.e., patient awareness, uptake,
adherence, persistence); rural or urban study location as
defined by the U.S. Census Bureau [15]; study modality used
as an intervention (e.g., live videoconferencing, phone calls,
text messaging, or Internet/intranet sites); sample size; race/
ethnicities (i.e., Black/African American persons, Hispanic/
Latino persons) enrolled; sex/gender identity (i.e., cisgender
women, transgender women, cisgender men); HIV transmis-
sion risk group (i.e., men who have sex with men [MSM],
persons who inject drugs [PWID], Heterosexual), age group
(i.e., youth, young adults, all age groups, or only adults); and
social and structural factors that contribute to PrEP related
disparities (e.g., PrEP care out-of-pocket costs, health care
access, PrEP-related stigma, transportation, insurance sta-
tus and type, provider unawareness of PrEP or unwilling-
ness to prescribe, and anticipated or experienced family/
partner/friend objection). We further classified studies as
eHealth (e.g., use of e-videos), mHealth (e.g., use of mobile
or smart-phones), or telehealth (e.g., use of telephone or
videoconferencing with prescribing providers) based on the
primary study design.

Any discrepancies were either reconciled by the lead
coder or discussed as a study team for final determination.
Findings from secondary analysis studies were included in
the summaries; however, the primary study and any resulting
secondary analyses counted as one study. Additional studies
identified through the references list in accepted articles and
met inclusion criteria were allowed into the study, as per
established systematic reviews methodology [16].

Results

A total of 10 studies met inclusion criteria (Fig. 1). Results
from each primary study are summarized in Table 1
[17-31]. Findings from four additional secondary analyses
of the Moore et al. primary study [17, 18, 22, 27, 28] are
summarized in Table 1. Two studies [19, 20] (20%) used
e-health platforms and focused on patient awareness and
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Fig.1 Selection of study articles for systematic review: telecommunication technology interventional studies focusing on PrEP awareness,

uptake, adherence, and persistence in care

acceptability of PrEP, three studies [23, 29, 31] (30%) used
telehealth and focused on uptake, adherence and persistence
in PrEP, and five studies [21, 24-27] (50%) were mHealth
primarily focused on adherence to PrEP. Across all technolo-
gies, two studies [19, 20] (20%) focused on patient PrEP
awareness/acceptability, three studies [23, 29, 31] (30%)
focused on PrEP uptake, seven studies [21, 24-27, 29, 31]
(70%) focused on adherence to PrEP, and two studies [23,
24] (20%) focused on persistence in PrEP. Seven studies
[20, 21,24, 25,27, 29, 31] (70%) were in large urban popu-
lation settings and one study [23] (10%) focused on rural
populations, although small urban area residents also par-
ticipated. Only four studies [19, 20, 24, 25] (40%) had a

@ Springer

population of at least 50% or more of Black and/or Hispanic/
Latino participants. Seven studies [21, 24-27, 29, 31] (70%)
addressed only MSM and eight studies [19, 20, 23-25, 29,
31] (80%) included social and structural barriers by either
collecting data on, or intervening to reduce identified barri-
ers (e.g., providing access or navigation to PrEP, access to
technology).

E-Health Studies

Two studies (20%) used e-health technology to increase the
awareness and acceptability of PrEP among Black women.
In the Bond & Gunn study [19], Black women (n=119)
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watched an online e-video about PrEP and post-exposure
prophylaxis (PEP). Afterwards, 53.9% of women per-
ceived only advantages to using PrEP and 18.7% of women
reported only disadvantages to using PrEP. Through qualita-
tive methods, women found using PrEP as empowering, a
self-controlled prevention method, and providing an option
when engaging with risky sex partners. However, perceived
social and structural barriers contributing to fears of initi-
ating PrEP were stigma (i.e., taking medication to prevent
HIV), burden of use (i.e., taking PrEP daily, in addition to,
birth control and using condoms), out of pocket PrEP cost
associated with long-term use, and medical mistrust.

In the Chandler et al. study [20], an educational inter-
vention was delivered either through an online platform or
in-person among Black college women (n=43) residing in
Atlanta, Georgia. Participants were randomized to one of
the delivery modalities (in-person or online) and at baseline
there were no statistically significant differences between
the two groups. The educational intervention included top-
ics on PrEP knowledge, PrEP dosing and side effects, and
PrEP empowerment (e.g., how to initiate a conversation
with a healthcare provider about initiating PrEP). Partici-
pants who met in-person for the intervention were 70.0%
more likely to use PrEP in the future compared with 62.6%
who participated in the intervention online. Investigators
assessed barriers to using PrEP through semi-structured
focus groups. Perceived cost of PrEP medication, burden of
use (i.e., already taking enough pills, inconvenience), and
concern about its use promoting sexual risk behaviors were
the primary barriers raised among participants; however,
67.4% of participants felt the intervention was very helpful
in learning about PrEP (85.0% among in-person group vs.
52.2% in online group, p=0.03).

Telehealth Studies

Three studies (30%) used telehealth to attempt to increase
the uptake, adherence, and persistence in PrEP care. The
Hoth et al. study [23] focused on increasing PrEP uptake
among majority White (81%), 18 years and older participants
(n=127) in 16 rural counties and five small urban commu-
nities. This was the only study identified which addressed
rural populations. Live videoconferencing at the participant
home or a private setting occurred with physicians who pre-
scribed PrEP. Of the 127 participants, the majority (91%)
of participants started PrEP within seven days and retention
was 60% at 180 days. The investigators addressed social and
structural factors by providing navigation to PrEP medica-
tion assistance programs and health insurance, and mailing
PrEP through participating pharmacies.

Refugio et al. [29] study focused on uptake of and adher-
ence to PrEP among MSM, 18-25 years old residing in the
urban San Francisco Bay area. Enrolled participants (n=25)
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were Hispanic (40%), Asian (32%) and Black (8%) persons.
PrEPTECH was a pilot intervention that used telehealth
to initiate and promote PrEP adherence. Telehealth visits
were conducted through the telephone at various intervals
until the end of the study period. Most participants (>85%)
reported that PPEPTECH was a better way to receive PrEP
for long term use (i.e., 90 and 180 days) than by in-person
clinic visits. The investigators addressed social and struc-
tural barriers by providing free, home delivered PrEP and
navigated participants to sustainable PrEP providers after
study completion to ensure participants had access to provid-
ers willing to prescribe PrEP. In addition, the investigators
collected cross-sectional data about PrEPTECH related to
confidentiality, convenience, and stigma to better address
these barriers.

Lastly, the Stekler et al. [31] study focused on increas-
ing uptake and adherence to PrEP among majority White
(37.5%) and Hispanic/Latino (29.2%) MSM (n=48) resid-
ing in urban Seattle area. Patients were seen by providers
through live videoconferencing when providers were una-
vailable in-person (i.e., telehealth patients); the comparison
was to standard of care visits with clinic physicians available
in-person. No significant differences were found in the pro-
portion of telehealth participants compared to the standard
of care group who were prescribed PrEP (70% vs. 79%),
who attended the first follow-up visit (83% vs. 85%), or with
medication adherence at 1 month (median number of missed
doses in the last month: 2 (interquartile range [IQR]: 2-2)
vs. 1 (IQR 0-3). The clinic providers addressed social and
structural barriers by providing navigation to PrEP and assis-
tance with insurance or medication assistance registration.

m-Health Studies

Five studies (50%) used m-health technology to increase
adherence to PrEP. Fuchs et al. study [21] focused on
increasing adherence to PrEP among majority White
(67.9%) MSM (n=56) residing in urban San Francisco and
Chicago areas. A smartphone mobile app was used to deliver
a text-messaging intervention (iText). The iText interven-
tion was effective in reducing the mean number of days of
missed doses of PrEP by 50% (95% Confidence Interval [CI]
16-71, p=0.008), compared to pill counts prior to interven-
tion enrollment. Investigators did not address or alleviate
any structural or social barriers related to PrEP use or access
during the study.

One study by Liu et al. [24] focused on medication
adherence and persistence in PrEP care among major-
ity Black (27%) and Hispanic (36%) MSM (n=121),
18-29 years old residing in the urban Chicago area. The
intervention used a smartphone mobile app called PrEP-
mate to send bidirectional text messages to participants.
Participants who used PrEPmate were 72% more likely to
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have dried blood spot concentrations of tenofovir diphos-
phate > 700 fmol/punch (i.e., >4 doses/week) compared
with 57% in the standard of care group (OR 2.05, 95% CI
1.06-3.94, p=0.03). For persistence in PrEP care, 86%
of clinic visits were completed by PrEPmate participants
compared to 71% among the standard of care participants
(OR2.62, 95% CI 1.24-5.54, p=0.01). Study investiga-
tors also addressed social and structural barriers by pro-
viding free PrEP medication and care for 9 months.

A second study by Liu et al. [25] focused on adherence
to PrEP among Black (75%) and Hispanic (25%) MSM
(n=20), 18-35 years old residing in urban San Francisco
Bay and Atlanta metropolitan areas. The intervention used
a mobile app and e-diary for directly observed therapy
(DOT) of PrEP. Visual confirmation of PrEP adherence
was captured by the mobile app and the median percent-
age of doses taken was 91%. Most (84%) participants
self-reported that the app helped with PrEP adherence.
The study investigators addressed social and structural
barriers by providing free access to PrEP during the study
and benefits/navigation to PrEP after the study, including
an additional 3 months of free PrEP medication to reduce
a gap in PrEP coverage until participants could be linked
to PrEP providers.

Mitchell et al. [26] study focused on adherence to
PrEP among mostly White (70%) young MSM (n = 10),
18-30 years old. Investigators used a mobile app to
increase adherence to PrEP and found a 30% increase
among participants, compared to their baseline measure.
Self-reported mean PrEP adherence was 91% measured
through daily entries into the app. The app also supported
several adherence strategies to decrease barriers, includ-
ing providing information about concerns with long term
use and financial cost of PrEP, how to communicate with
health care workers about PrEP, and how to elicit sup-
port from family and friends to support PrEP adherence.
Participants who used the app reported a 30% decrease
in barriers to PrEP.

Lastly, the Moore et al. [27] study focused on adher-
ence to PrEP among mostly White (74%) adult MSM
(n=1398) residing in urban Southern California areas. The
text messaging intervention did not significantly improve
adequate adherence measured by dried blood spot tenofo-
vir diphosphate levels (=719 fmol/punch, 4-6 doses per
week) compared to the standard of care (72.0% vs. 69.2%,
p=0.58), but it did improve near-perfect adherence
(= 1246 fmol/ punch; 7 doses per week) through week 48
after adjusting for age (33.5% vs 24.8%, p < 0.05). Find-
ings from secondary analyses are also reported in Table 1.
The study investigators did not address or alleviate any
structural or social barriers related to PrEP use or access.

Discussion

Our systematic review identified 10 studies using telecom-
munication technology to intervene on patient PrEP aware-
ness and acceptability, uptake, medication adherence,
and persistence in PrEP care published between 2015 and
2020. Of the 10 studies, 40% focused on Black or His-
panic/Latino persons and 80% included designs to address
social and structural barriers related to PrEP use. Mobile
health designs were more commonly used (50%) compared
to telehealth and e-health designs, especially when focused
on adherence to PrEP.

Our study findings indicate that only four out of 10
(40%) of telecommunications studies prioritized the racial/
ethnic populations at highest need, despite the estimated
43.7% of Black persons and 24.7% of Hispanics/Latino
persons that have indications for PrEP use [32]. Reducing
barriers challenging these populations is vital to ensure
adequate access, medication adherence, and persistence
in PrEP care to effectively reduce disparities in rates of
new HIV infections. Even among MSM populations where
PrEP uptake has been the greatest compared to other HIV
transmission risk groups, uptake among Black and His-
panic/Latino persons compared to White persons is dispro-
portionally lower [33]. Further intervention studies with
telecommunication technology that purposely prioritize
Black and Hispanic/Latino persons who could most benefit
from HIV prevention through PrEP are urgently needed.

A secondary outcome in our review was to identify how
telecommunication technology has addressed social and
structural barriers that contribute to disparities in PrEP
care among Black and Hispanic/Latino persons. Our
study found that 80% of telecommunications interven-
tion studies addressed one or more social and structural
barriers often cited as barriers to initiating or adhering
to PrEP. Stigma and access and navigation to PrEP were
key barriers addressed by studies. Overall, some studies
were effective in increasing knowledge or PrEP medica-
tion adherence. However, some studies such as the Stekler
study [31], found no difference in PrEP uptake or adher-
ence among those participating in telehealth compared
to their standard of care patients. Patients who could not
attend once weekly appointments when a provider was
physically present (i.e., every Tuesday from 3 to 5 pm)
utilized live videoconferencing at the clinic with providers
(i.e., telehealth patients) on alternative days and times and
were compared to standard of care patients who met with
clinic providers in-person. All patients were still required
to visit the clinic to access health providers (in-person or
telehealth); thus, not alleviating potential structural bar-
riers of patients who could have benefited from accessing
their provider remotely from home and is possibly why
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no differences in PrEP uptake and adherence were found.
Future development of studies using telehealth should con-
sider how patients access providers and facilitate opportu-
nities for patients to be seen remotely from their homes or
private locations when feasible to effectively reduce time
and distance barriers to accessing services and support
persistence in PrEP care.

As HIV continues to disproportionately affect some
populations, all groups with indications for PrEP use could
benefit from telecommunication technology interventions
when they are proven effective to reduce personal, social,
and structural factors that are barriers to sustained, adherent
PrEP use. Future mobile app and other e-health interventions
could be developed and evaluated for their ability to increase
patient education about PrEP use [34]; provide effective
messages about how to engage in discussions with providers,
family, and friends to elicit support; and provide information
about how to access navigation services to obtain free or
low-cost PrEP. While the use of technology offers many con-
veniences and has potential to reduce barriers to sustained
PrEP use, some persons may benefit from in-person interac-
tion and support offered by study staff. As in the Chandler
et al. study [20], participants who met in-person found the
intervention more helpful in learning about PrEP compared
to those who participated online. Understanding the study
population and their preference for engagement will be key
to outcome success. The use of telecommunication technol-
ogy may also present unanticipated barriers to PrEP access
and use (e.g., persons lacking access to reliable Internet or
required bandwidth, persons lacking access to computers,
cell phones, or smartphones, persons lacking experience
in operating the technology required) [14] contributing to
a digital divide [35, 36] among persons who are already
disproportionately affected by social determinants of health
(SDOH). To reduce such disparities, interventions should
consider incorporating trainings to increase digital literacy,
providing access to smartphones or computer tables that can
be utilized to facilitate PrEP use and adherence, and only
using telecommunication technology when it offers more
benefits than barriers for the prioritized population.

In our review, a few telehealth and mHealth studies
reported improved PrEP uptake and adherence. Half of
the studies (50%) focused on youth and young adults [20,
24-26, 29], with three of the studies using mHealth technol-
ogy, specifically text messaging and mobile apps features
as reminders for PrEP adherence and persistence in care.
There is potential to increase the use of mHealth technol-
ogy among Black and Hispanic/Latino youth and younger
adults who are already most comfortable with the tech-
nology and frequently early adopters of new technology.
However, only two of the five (40%) mHealth studies in our
review focused on youth and enrolled Black and Hispanic/
Latino persons. More efforts and strategies to enroll young,
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Black and Hispanic/Latino persons into e-Health, mHealth,
and telehealth studies are needed and those proven effective
could have substantial impact on reducing HIV disparities.

Of note, seven (70%) of the studies primarily focused on
MSM populations. While two studies enrolled Black women
identified as heterosexual to increase awareness of PrEP
and three studies allowed persons identified as transgen-
der women to enroll, more studies are needed that aim to
increase uptake and adherence of PrEP among heterosex-
ual and transgender women. Particularly, more studies are
needed among Black heterosexual women and transgender
women who experience increased risk for HIV infection [1,
37, 38]. Lastly, no study prioritized PWID despite overlap-
ping injection and sexual risk for HIV transmission. Stud-
ies have shown PWID are aware and have interest in taking
PrEP, but uptake and adherence remains challenging [39];
thus, there is a need to also prioritize this population for the
evaluation of telecommunications and other interventions
to increase uptake, adherence, and persistence in PrEP care.

Overall, the use of telecommunication technology to
advance patients along the PrEP care continuum is promis-
ing. There are still important gaps that exist in our knowl-
edge base about how to effectively use telecommunication
technologies among populations who could most benefit, for
sustainable impact on PrEP outcomes. Increasing access for
rural populations who lack transportation and access to PrEP
providers with telehealth technology could substantially
increase uptake and sustained use of PrEP. Also, increasing
the number of proven effective eHealth, mHealth, and tel-
ehealth interventions for Black and Hispanic/Latino persons,
especially mHealth interventions among younger persons
could also see real benefits. Lastly, increasing our knowl-
edge of effective use of these technologies among PWID,
transgender women, and heterosexual cisgender women,
specifically in Black and Hispanic/Latino persons who expe-
rience increased risk for infection, is an urgent need.

Our study is not without limitations. First, peer-reviewed
articles published after December 31, 2020 were not
included. Second, we included one study identified outside
of the systematic review process when reviewing abstracts
although published during our study timeframe. It is pos-
sible other studies that were relevant and eligible were not
included due to systematic error. Third, purely program-
matic clinic and health department efforts (not research
studies) and unpublished work are also not captured in this
report. Fourth, only 10 published studies were included for
this review and the study designs were heterogeneous, not
all included a comparison group, and some were small and
single-site, yielding results of limited generalizability. Thus,
the effectiveness of study designs reporting increased PrEP
adherence may not be generalizable beyond the study par-
ticipants. Last, classifications of certain categories for this
review are limited to the methods presented in each study,
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and thus we could not summarize all aspects for some stud-
ies, nor attempt to formally evaluate the strengths of meth-
odology and evidence of the included studies [40].

This is the first review to examine the extent to which
telecommunication technology (i.e., telehealth, eHealth,
mHealth) interventions have prioritized the enrollment of
Black and Hispanic/Latino populations most affected by
HIV, and potentially how these technologies could reduce
social and structural barriers contributing to disparities
in PrEP awareness, uptake, adherence, and persistence in
care. Telecommunications interventions can contribute to
advancements in Ending the HIV Epidemic in the U.S. goals
to reduce new HIV infections by 75% and increase PrEP
prescriptions to at least 50% among those with indications
for its use by 2025 [2]. This review calls to action the need
for engaging more Black and Hispanic/Latino persons in
telecommunication and other applied or implementation
research to better address social and structural barriers that
often challenge Black and Hispanic/Latino persons from
engaging in and adhering to PrEP use.
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