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Abstract

Check for

Key point 1: The obstacles that stand in the way of the Healthy People 2020 objective HIV-22, to increase viral suppression
among HIV positive people, could be overcome by utilization of text messaging to encourage treatment adherence.

Key point 2: This systematic review of recent studies identified receptiveness, positive behavioral modifications,
and improved treatment measures as important variables related to text messaging for appointment and treatment

reminders.

Key point 3: Text messaging used in high-risk HIV positive populations to send daily medication reminders, appointment
reminders, and viral load testing reminders yields improved ART adherence and is key in meeting treatment goals.

Introduction

There are over one million people in the United States (US)
who are living with HIV and 15% are not aware that they have
the virus [1]. Within the US, the yearly incidence remained
stable from 2012 to 2016. However, in 2017 that incidence
increased to38, 739 new cases [2]. Of those cases, there is
a disproportionality percent of men who have sex with men
(MSM) at 66% [2].

Most new HIV cases exist in populations ranging from 13
to 34-years-old, and adolescents have a higher risk of being
unaware of their HIV status [3]. People living with HIV are
commonly from high-risk populations and are often more dif-
ficult to retain for routine care and preventative treatment
[4]. The CDC identifies these high-risk groups as African Amer-
icans, injection drug users, Latin Americans, gay and bisexual
men of all races and ethnicities, and transgendered people

[5].

The HIV prevalence in urban and low-income areas in
America exceeds the cutoff defining definition of an HIV ep-
idemic [3]. In addition, there are increased rates of HIV in
poverty-ridden areas. High-risk populations face barriers to
adherence to antiretroviral therapy (ART) which inhibits ef-
fective HIV care because viral loads (VL) are not adequately
suppressed. Barriers to initial and ongoing treatment include
but are not limited to depression and other mental illness-
es, unreliable transportation to office visits, cost, insufficient
health insurance, social support, and forgetting to take med-
ications [4].

Healthy People 2020 have multiple objectives that per-
tain to HIV management. The goal of objective HIV-22 is to

increase viral suppression among HIV positive people who are
13-years of age or older [6]. The obstacles that stand in the
way of this goal could be overcome by utilization of cellular
technology, such as text messaging, to encourage treatment
adherence [7].

Adherence to ART is essential for every person living with
HIV as it is the only means for effective viral load suppres-
sion. Yet only 51% of people living with HIV/AIDS (PLWHA)
in the US have met the goal of VL suppression [1]. When the
VL is adequately suppressed progression to AIDS is slowed, a
higher quality of life is reported, and the risk of transmission
during sex is lower [8].

To increase ART adherence and decrease viral load text
messaging could be used in high-risk populations to send dai-
ly medication reminders, appointment reminders, and viral
load (VL) testing reminders. The U.S. Department of Health
and Human Services, Health Resources and Services Admin-
istration identified text messaging as a necessary method of
intervention to encourage ART and HIV treatment adherence
[9]. This method can be particularly helpful in HIV-positive
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youth and young adults due to increased rates of cell phone
use and proficiency [7].

Methods

The common problem identified for this review was lack a
of ART and HIV treatment adherence. The intervention perti-
nent to this review is utilization of text messaging to encour-
age treatment adherence. A comparison to this intervention
would be the absence of the use of text messaging for treat-
ment reminders and simply relying on the traditional stan-
dard of care (SOC). The current SOC involves only treatment
and medication education during office visits with the patient.

A review of the literature concerning HIV therapy, ART
adherence, and cell phone technology revealed important
studies concerning the benefits of text messaging to support
treatment adherence among HIV-positive people. The review
followed the Preferred Reporting Items for Systematic Re-
views and Meta-Analysis (PRISMA) guidelines [10].

The search strategies included only empirical data-based
studies published in the last five years and were identified

using NCBI/PubMed, MEDLINE, Web of Science, and CINAHL
databases (Figure 1). The MeSH terms used included combi-
nations of HIV treatment adherence, antiretroviral therapy,
cell phone, eHealth, text messaging, and short messaging ser-
vice (SMS). The four databases yielded a total of 2,184 stud-
ies. After excluding duplicates this number was decreased to
1,698. The remaining studies were limited to full text articles
published in the last five years which resulted in 675 articles.
Articles were then screened for irrelevant titles and studies
that did not include smart phone technologies. Once this filter
was applied 23 articles remained. Of those articles nine were
excluded due to being qualitative studies, and two systematic
reviews were excluded because they included data obtained
from qualitative designs. This left 12 studies included in this
systematic review which synthesizes issues of receptiveness,
positive behavioral modifications, and a variety of improved
treatment measures detailed in this manuscript (see Figure 1).

Significant Findings of Reviewed Studies

Using the population, intervention, comparison, outcome,
and study design (PICOS) framework the population evaluat-
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Figure 1: Flow of information through phases of review.
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ed was HIV-positive patients. To assess the current state of
the literature related to PLWHA this guided review included
ten randomized controlled trials (RCT) with evaluations of
PLWHA. Participants resided in Australia [11], China [12], the
US [13-16], India [17], and Africa [18-20]. Additionally, the re-
view included a meta-analysis [21] and a systematic review
[22] which included an analytic data review of HIV positive
populations residing in Asia Pacific, Europe, the US, and Af-
rica.

Reported stigma in relation to personal attributes was
the only identified independent factor associated with sta-
tistically significant consistent adherence to ART [11]. After
six weeks of text message ART reminders to MSM in India
ART adherence improved from 43.5% to 82% [11]. Similarly,
Mayer and Fontelo [21] found that text message reminders
considerably improved ART adherence. Statistically signifi-
cant improvements in physiologic measures and decreased
rates of non-attendance were associated with text message
reminders [21]. The only RCT that found that text messaging
services did not significantly improve retention in HIV treat-
ment included PLWHA in Kenya. However, it is clinically rele-
vant to note that 79% of the intervention group was retained
in care compared to 81% in the control group [20].

Retention in care was not the only positive behavioral
modification found with text messaging. At the end of a six-
month study the intervention group who received reminders
had fewer reports of anal sex without condoms during the
past month compared to the control group [17].

Text messaging resulted insignificant improvements
in ART adherence among youth living with HIV [14]. When
participants with a greater than 90% adherence rate were
compared by group, the text messaging group demonstrat-
ed greater increases in adherence rates at 3 and 6 months.
Those increases included 64% and 61% at 3 and 6 months (re-
spectively) in the intervention group, and 43% and 51% at3
and 6 months in the control group (respectively).

The Wise pill plus text messaging intervention was benefi-
cial in ART adherence with a Ugandan group [19]. Adherence
findings were 11.1% higher in the intervention group when
compared to the control group, and medication lapses last-
ing 48 hours or greater were less frequent in the interven-
tion group. Likewise, a nine-month RCT supported the com-
bination of Wise pill and text messaging among PLWHA in
Nanning, China [12]. The percent of participants maintaining
optimal adherence (defined as > 95%) pre-trial was 63.5 in
the intervention group and 58.9 in the control group. Post in-
tervention, the percent in the intervention group increased to
87.3, while the control group percent declined to 51.8. Post
intervention, optimal adherence increased by 23.8% in the
intervention group and declined 7.1% in the control group,
and the mean adherence was 96.2% in the intervention group
compared to 89.1% in the control group [12].

Another RCT measured three objectives from an interven-
tion utilizing daily ART text messaging [15]. The definition of
ART adherence was a calculated score measured by pharma-
cy fill rate, proportion of missed visits, and rate of reported
substance abuse. There was an increase in overall ART adher-

ence from 66% to 85% in the intervention group compared
to as smaller increase from 62% to 71% in the control group.
Missed visit rates in the intervention group decreased from
23% to 9% compared to a smaller decrease of 31% to 28% in
the control group.

The final outcomes of three longitudinal research are
still pending; however, these are hypothesized to be well
received, positively influence behavioral modifications for
PLWHA, and further support text messaging as an effective
tool to promote HIV treatment adherence [13,16,18].

Discussion

This research identified receptiveness, positive behavioral
modifications, and a variety of improved treatment measures
attained with the utilization of text messaging. In addition,
the variety of studies from around the world demonstrates
a possible universal approach to increasing viral suppression
through increased adherence.

Receptiveness

Several RCTs support findings that PLWHA are receptive
to the use of text messaging during HIV treatment [11,16,17].
In the RCT conducted in India, HIV-positive MSM and male sex
workers were receptive to text messaging. This finding was
supported by a 98% retention rate and a 96% consistent in-
volvement rate over the six-month study [17]. Similarly, MSM
in Australia are also receptive to text messaging from com-
munity support networks, which introduces the idea that this
type of intervention can exist outside of the provider-patient
relationship [11]. Likewise, text messaging was well received
by U.S. youth living with HIV who were age 16 to 29 [14]. At
the end of that 6-month RCT involving text message ART re-
minders 95% of participants reported satisfaction with text
messaging and 100% agreed that they would recommend it
to a friend.

Behavioral modifications

Results from three studies found that text messaging pos-
itively influences behavioral modifications in high-risk HIV
populations [17,21,22]. At the end of a six-month study the
text messaging group reported fewer instances of anal sex
without condoms during the past month [17]. Contrasting
those data, Mayer and Fontelo did not find that text messag-
ing reduced the rate of high-risk sexual acts; however, they
did find improved retention rates. Increases in care retention
and reported condom use were also identified as conclusions
in the systematic review [22].

Care retention rates are also a concern for effective HIV
treatment. WelTel Retain, a text messaging system, was used
in a study among HIV positive people in Kenya [20]. That trial
did not demonstrate improved retention in HIV care. Howev-
er, retention rates in HIV treatment as a behavioral standard
has pending research data. An ongoing longitudinal study in
progress in urban and rural Kenya using WelTel services to
evaluate improvement in the prevention of mother to child
transmission (PMTCT) by utilizing weekly 2-way text messag-
ing to retain mothers and infants in HIV care until the child
is 24-months-old [18]. The hypothesis is that this will signifi-
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cantly reduce pediatric HIV infections. Likewise, in a 12-month
prospective study in progress in the US researchers hypothe-
size that text messaging will improve retention because the
formatting of the message will be focused on psychosocial
outcomes [13].

Improved treatment measures

The meta-analysis and systematic review evaluated in
this literature review provided insight into a variety of study
designs. The systematic review [22] identified 16 studies and
the meta-analysis [21] identified 34 articles through database
searches. Study designs included RCTs, cross-sectional, and
cohort inquiries. The 34 articles identified in the meta-analy-
sis evaluated 13,176 participants. The overall conclusion was
that text messaging considerably improved ART adherence
and physiologic measures such as viral load [21].

The 16 studies identified in the systematic review [22] in-
cluded publications from 2010 to 2016 concerning eHealth
and HIV treatment in the Asia-Pacific region and evaluated
a total of 8,869 people. In that review, eHealth involved text
messaging and web-based applications accessible by phones
with internet access. The review presented two categories;
seven studies focused retention in care, and nine focused on
treatment and adherence. Seven studies were cross-section-
al, seven were RCTs, and the remaining two were cohort stud-
ies. Of the 16 studies, five RCTs had a strong global rating or
methodological quality due to the strength of study designs,
data collection, attention to confounders, and study blinding.
Thirteen of those studies demonstrated improved outcomes
in a variety of HIV treatment areas including self-reported
decreased missed doses, 95% or greater ART adherence,
increase in retesting, and a decrease in viral loads. In con-
trast, the review also identified two studies that revealed no
significant improvement in increased HIV testing, and one
that identified no improvement in ART adherence even with
bi-weekly contact [22].

An RCT conducted in Australia enrolled a small sample
group of PLWHA (n =98). The sample included predominantly
MSM (85.5%) [11]. Participants received text messaging and
answered questions concerning independent factors associ-
ated with non-adherence to ART. Reported stigma concern-
ing personal attributes was the only statistically significant
independent factor. At the beginning of the six-week study
43.5% had interrupted ART treatment; however, by the last
week of the study, the text messaging group improved to an
adherence rate of 82% [11].

The Wise pill medication monitoring device used with
text messaging was beneficial in improving ART adherence
[12,19]. A group of PLWHA in China, who were considered
high risk for non-adherence, were evaluated for 9 months us-
ing the monitoring device coupled with text messaging which
encouraged adherence and pill reminders when medications
were missed [12]. Likewise, PLWHA in Uganda who were new-
ly initiating ART were included in a 3-month study using both
Wise pill and adherence encouraging text messaging [19]. The
intervention groups in both studies demonstrated significant
improvement in ART adherence [12,19].

Similarly, in an ongoing 12-month two-arm controlled ef-
ficacy trial, researchers hypothesize that daily text message
reminders, along with the use of Wise pill, will improve ART
adherence among HIV-positive youth [16]. This hypothesis
may be based on a completed study in which participants us-
ing Wise pill had significant decreases in viral loads [12]. The
ongoing study by Mimiaga, et al. includes nearly 200 Ameri-
can PLWHA who are ages 16-29 and reside in two large cities
in New England and the Mid-West. These participants were
recruited via community events, social media, and college/
university outreach centers. Inclusion criteria were that the
person had been prescribed ART and was having self-report-
ed administration difficulties. Outcome measures include as-
sessment of daily device access, self-reported adherence, and
viral load measurements [16].

Youth living with HIV, MSM, and people who abuse sub-
stances are among those considered as high-risk HIV popu-
lations and are difficult to retain in care [5,14]. A completed
RCT of high-risk youth living with HIV in the U.S. mid-west
found that 2-way messaging was beneficial in ART adherence
[14]. Similarly, among nonurban HIV positive people who
abused substances and who were not adherent to ART partic-
ipant-designed daily text messaging improved ART adherence
by 19% [15]. Ongoing research to support text messaging is
pending [14]. In that study, among high-risk and difficult to
retain PLWHA who reside in San Francisco researchers hy-
pothesize that viral load will decrease with thrice weekly text
messaging [14].

Gaps and limitations

Although a variety of studies were identified there are
gaps and limitations noted within those articles. Multiple
study samples were comprised of a larger percent of MSM
and therefore may not have been representative all HIV-pos-
itive populations [11,14-16,19]. Eleven of the sixteen articles
identified in the systematic review had quality limitations due
to study designs, data collection, and attrition rates [22]. Simi-
larly, the RCTs identified by the current systematic review had
comparable limitations. Small sample sizes [11,19] as well
as samples limited to metropolitan areas [12,13,17] existed
and this may create gaps in accuracy when using text mes-
saging among other PLWHA. Most research that identified
using smart phone technology examined MSM; therefore,
more studies utilizing text messaging for other populations of
PLWHA would be beneficial. Excluding the studies that used
Wise pill, investigations explicitly relied on self-reported mea-
sures of adherence; thus, introducing the possibility of bias.

Conclusion

Text messaging used in high-risk HIV positive populations
to send daily medication reminders, appointment reminders,
and viral load testing reminders has yielded improved ART ad-
herence and has been key in meeting treatment goals. This
review of RCTs, a meta-analysis, and one systematic review
supports the hypothesis that text messaging is beneficial in
HIV management. Care interventions using text messaging
were well received among MSM and other populations of
PLWHA. Furthermore, those interventions promoted positive
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behavioral modifications that may help prevent the spread of
HIV by decreasing viral load [11,17].
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